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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic paste suitable 
for forming a thin ceramic green layer with a high pattern accuracy. 
SOLUTION: In the ceramic paste containing a ceramic powder, an 
organic solvent and an organic binder, as the binder, a mixture of a 
polyvinylbutyral and a cellulose ester, a mixture of a polyacrylic 
ester or the like and a cellulose ester, a mixture of the 
polyvinylbutyral and a polyvinyl acetate or a mixture of the 
polyvinylbutyral and a polyacrylic ester or the like, or a copolymer 
containing an acrylate (methacrylate) alkyl ester as a main 
component is used. This ceramic paste is advantageously used to 
form the ceramic green layer 5 for absorbing a step on a main 
surface of ceramic green sheet 2 so as to substantially eliminate 
the step by the thickness of an internal electrode 1 , for example, in 
a laminated ceramic capacitor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic 
paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film formed by giving 
said conductive paste selectively so that the level difference by the thickness may be brought about on the 
principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference absorption 
formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal-circuitry element film is not formed so that the level difference by the thickness of said 
internal-circuitry element film may be lost substantially. By producing two or more composite structures and 
accumulating said two or more composite structures It is the manufacture approach of laminating mold ceramic 
electronic parts equipped with each process of producing a raw layered product and calcinating said raw layered 
product. Said ceramic paste The manufacture approach of laminating mold ceramic electronic parts that the 
mixture of a polyvinyl butyral and cellulose ester is used as said organic binder including ceramic powder, an 
organic solvent, and an organic binder. 

[Claim 2] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic 
paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film formed by giving 
said conductive paste selectively so that the level difference by the thickness may be brought about on the 
principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference absorption 
formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal-circuitry element film is not formed so that the level difference by the thickness of said 
internal-circuitry element film may be lost substantially. By producing two or more composite structures and 
accumulating said two or more composite structures It is the manufacture approach of laminating mold ceramic 
electronic parts equipped with each process of producing a raw layered product and calcinating said raw layered 
product. Said ceramic paste The manufacture approach of laminating mold ceramic electronic parts that mixture 
with polyacrylic ester and cellulose ester is used as said organic binder including ceramic powder, an organic 
solvent, and an organic binder. 

[Claim 3] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic 
paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film formed by giving 
said conductive paste selectively so that the level difference by the thickness may be brought about on the 
principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference absorption 
formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal -circuitry element film is not formed so that the level difference by the thickness of said 
internal-circuitry element film may be lost substantially. By producing two or more composite structures and 
accumulating said two or more composite structures It is the manufacture approach of laminating mold ceramic 
electronic parts equipped with each process of producing a raw layered product and calcinating said raw layered 
product. Said ceramic paste The manufacture approach of laminating mold ceramic electronic parts that the 
mixture of a polyvinyl butyral and polyvinyl acetate is used as said organic binder including ceramic powder, 
an organic solvent, and an organic binder. 

[Claim 4] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic 
paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film formed by giving 
said conductive paste selectively so that the level difference by the thickness may be brought about on the 
principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference absorption 
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formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal-circuitry element film is not formed so that the level difference by the thickness of said 
internal-circuitry element film may be lost substantially. By producing two or more composite structures and 
accumulating said two or more composite structures It is the manufacture approach of laminating mold ceramic 
electronic parts equipped with each process of producing a raw layered product and calcinating said raw layered 
product. Said ceramic paste The manufacture approach of laminating mold ceramic electronic parts that the 
mixture of a polyvinyl butyral and polyacrylic ester is used as said organic binder including ceramic powder, an 
organic solvent, and an organic binder. 

[Claim 5] The ceramic green sheet obtained by preparing a ceramic slurry, a conductive paste, and a ceramic 
paste, respectively, and fabricating said ceramic slurry, The internal-circuitry element film formed by giving 
said conductive paste selectively so that the level difference by the thickness may be brought about on the 
principal plane of said ceramic green sheet, Have the ceramic Green layer for level difference absorption 
formed by giving said ceramic paste to the field in which it is on said principal plane of said ceramic green 
sheet, and said internal -circuitry element film is not formed so that the level difference by the thickness of said 
internal-circuitry element film may be lost substantially. By producing two or more composite structures and 
accumulating said two or more composite structures It is the manufacture approach of laminating mold ceramic 
electronic parts equipped with each process of producing a raw layered product and calcinating said raw layered 
product. Said ceramic paste The manufacture approach of laminating mold ceramic electronic parts that the 
copolymer which uses acrylic-acid alkyl ester and/or alkyl methacrylate ester as a principal component is used 
as said organic binder including ceramic powder, an organic solvent, and an organic binder. 
[Claim 6] The manufacture approach of laminating mold ceramic electronic parts according to claim 5 that that 
in which the reactant monomer containing a carboxylic-acid radical, the alkylene oxide radical (RO) n, a 
hydroxyl group, a glycidyl group, the amino group, or an amide group is contained as a copolymerization 
component is used for the copolymer which uses said acrylic-acid alkyl ester and/or alkyl methacrylate ester as 
a principal component as said organic binder. 

[Claim 7] Primary distribution processes which carry out distributed processing of the primary mixture with 
which the process which prepares said ceramic paste contains ceramic powder and the 1 st organic solvent at 
least, Secondary distribution processes which carry out distributed processing of the secondary mixture which 
added said organic binder to said primary mixture which passed through said primary distribution processes at 
least, By heat-treating said secondary mixture after the process which includes the 2nd organic solvent with a 
relative vapor rate smaller than said 1 st organic solvent in said primary mixture and/or said secondary mixture, 
and said secondary distribution processes The manufacture approach of laminating mold ceramic electronic 
parts [ equipped with the clearance process which removes said 1st organic solvent selectively ] according to 
claim 1 to 6. 

[Claim 8] Said ceramic slurry is the manufacture approach of the laminating mold ceramic electronic parts 
containing said ceramic powder contained in said ceramic paste, and the ceramic powder which has the same 
presentation substantially according to claim 1 to 7. 

[Claim 9] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the 
manufacture approaches of the laminating mold ceramic electronic parts according to claim 1 to 8 which are 
dielectric ceramic powder. 

[Claim 10] It is the manufacture approach of laminating mold ceramic electronic parts according to claim 9 that 
it is an internal electrode arranged so that electrostatic capacity may be formed while said internal-circuitry 
element film is mutual, and said laminating mold ceramic electronic parts are stacked type ceramic condensers. 
[Claim 11] Both the ceramic powder contained in said ceramic slurry and said ceramic paste, respectively is the 
manufacture approaches of the laminating mold ceramic electronic parts according to claim 1 to 8 which are 
magnetic-substance ceramic powder. 

[Claim 12] the coil with which said internal -circuitry element film is prolonged in a coiled form — a conductor - 
- the manufacture approach of laminating mold ceramic electronic parts according to claim 1 1 that it is the film 
and said laminating mold ceramic electronic parts are laminating inductors. 

[Claim 13] Laminating mold ceramic electronic parts obtained by the manufacture approach according to claim 
1 to 12. 

[Claim 14] Said organic binder is a ceramic paste containing the mixture of a polyvinyl butyral and cellulose 
ester including ceramic powder, an organic solvent, and an organic binder. 
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[Claim 15] Said organic binder is a ceramic paste containing mixture with polyacrylic ester and cellulose ester 
including ceramic powder, an organic solvent, and an organic binder. 

[Claim 1 6] Said organic binder is a ceramic paste containing the mixture of a polyvinyl butyral and polyvinyl 
acetate including ceramic powder, an organic solvent, and an organic binder. 

[Claim 1 7] Said organic binder is a ceramic paste containing the mixture of a polyvinyl butyral and polyacrylic 
ester including ceramic powder, an organic solvent, and an organic binder. 

[Claim 1 8] Said organic binder is a ceramic paste containing the copolymer which uses acrylic-acid alkyl ester 
and/or alkyl methacrylate ester as a principal component including ceramic powder, an organic solvent, and an 
organic binder. 

[Claim 19] Said organic binder is a ceramic paste according to claim 18 which is that by which the reactant 
monomer containing a carboxylic-acid radical, the alkylene oxide radical (RO) n, a hydroxyl group, a glycidyl 
group, the amino group, or an amide group is contained in the copolymer which uses said acrylic-acid alkyl 
ester and/or alkyl methacrylate ester as a principal component as a copolymerization component. 
[Claim 20] Primary distribution processes which carry out distributed processing of the primary mixture which 
is the manufacture approach of a ceramic paste according to claim 1 4 to 19, and contains said ceramic powder 
and 1 st organic solvent at least, Secondary distribution processes which carry out distributed processing of the 
secondary mixture which added said organic binder to said primary mixture which passed through said primary 
distribution processes at least, By heat-treating said secondary mixture after the process which includes the 2nd 
organic solvent with a relative vapor rate smaller than said 1 st organic solvent in said primary mixture and/or 
said secondary mixture, and said secondary distribution processes The manufacture approach of a ceramic paste 
equipped with the clearance process which removes said 1 st organic solvent selectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about laminating mold ceramic electronic parts, its 
manufacture approach, a ceramic paste, and its manufacture approach. Have the ceramic layer for level 
difference absorption formed with the negative pattern of an internal-circuitry element film pattern in order to 
absorb the level difference resulting from the thickness of the internal-circuitry element film especially formed 
between ceramic layers. It is related with the ceramic paste used in favor of forming laminating mold ceramic 
electronic parts, its manufacture approach, and the ceramic layer for level difference absorption, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] For example, when it is going to manufacture laminating mold ceramic electronic 
parts like a stacked type ceramic condenser, two or more ceramic green sheets are prepared, and these ceramic 
green sheet is accumulated, the conductor for constituting a capacitor, resistance, an inductor, a varistor, a filter, 
etc. on a specific ceramic green sheet according to the function of the laminating mold ceramic electronic parts 
which it is going to obtain — internal-circuitry element film like the film and the resistor film is formed. 
[0003] In recent years, a miniaturization and lightweight-ization progress, and in such electronic equipment, 
when laminating mold ceramic electronic parts are used as a circuit element, as for electronic equipment 
including mobile communication equipment, a miniaturization and lightweight-ization are strongly required 
also from such laminating mold ceramic electronic parts. For example, in the case of the stacked type ceramic 
condenser, the demand of a miniaturization and large-capacity-izing is increasing. 

[0004] When it is going to manufacture a stacked type ceramic condenser, typically Mix dielectric ceramic 
powder, an organic binder, a plasticizer, and an organic solvent, and a ceramic slurry is produced. This ceramic 
slurry on a base material like polyester film by which coating was carried out with the silicone resin as a 
remover etc. By fabricating so that a doctor blade method etc. may be applied, for example, it may become the 
shape of a sheet of 1 0 micrometers of thickness numbers, a ceramic green sheet is produced and, subsequently 
this ceramic green sheet is dried. 

[0005] Next, the internal electrode as internal-circuitry element film is formed on a ceramic green sheet by 
having two or more patterns which separated spacing mutually on the principal plane of the ceramic green sheet 
mentioned above, and screen-stencil giving a conductive paste, and drying this. Some ceramic green sheets 2 
with which it was distributed over two or more places as mentioned above, and the internal electrode 1 was 
formed in drawing 7 R> 7 are shown by the top view. 

[0006] Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by suitable magnitude, as 
a part is shown in drawing 6 , only predetermined number of sheets is accumulated and the raw layered product 
3 is further produced by accumulating only number of sheets predetermined in the ceramic green sheet of this 
pile which does not form the internal electrode up and down. 

[0007] After this raw layered product 3 is pressed in the direction of a laminating, as it is shown in drawing 8 , 
it is cut by the magnitude which should serve as the layered product chip 4 for each stacked type ceramic 
condenser, and, subsequently a stacked type ceramic condenser is completed by giving a baking process and 
forming an external electrode eventually, after passing through a debinder process. 

[0008] In such a laminating ceramic condenser, in order to satisfy the demand to the miniaturization and large- 
capacity-izing, it is necessary to attain buildup of the number of laminatings of the ceramic green sheet 2 and an 
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internal electrode 1 , and lamination of the ceramic green sheet 2. 

[0009] However, between the part in which an internal electrode 1 is located the more as a result of 
accumulation of each thickness of an internal electrode 1 the more above multilayering and lamination progress, 
and the parts which are not so, Or as the difference of the thickness between the part by which the a large 
number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the 
part which is not so becomes more remarkable, for example, it is shown in drawing 8 , about the appearance of 
the obtained layered product chip 4, the deformation from which a principal plane serves as convex on the other 
hand will arise. 

[0010] if deformation as show in drawing 8 in the layered product chip 4 have arise , since comparatively big 
distortion be comparatively bring about in the part in which the internal electrode 1 be locate , or a small 
number of part in which only the internal electrode 1 be arrange in the direction of a laminating in the case of a 
press process and the adhesion between the ceramic green sheets 2 be inferior , it be easy to generate structure 
defects , such as delamination and a minute crack , by the internal stress cause at the time of baking . 
[001 1 ] Moreover, deformation of the layered product chip 4 as shown in drawing 8 may cause the result made 
to transform an internal electrode 1 into un-wanting, and short [ poor ] may produce it by this. 
[0012] Such inconvenience is the cause of reducing the dependability of a stacked type ceramic condenser. 
[0013] In order to solve the above problems, for example, as shown in drawing 2 , the ceramic Green layer 5 for 
level difference absorption is formed in the field in which the internal electrode 1 on the ceramic green sheet 2 
is not formed, and losing substantially the level difference by the thickness of the internal electrode 1 on the 
ceramic green sheet 2 by this ceramic Green layer 5 for level difference absorption is indicated by JP,56- 
94719,A, JP,3-74820,A, JP,9-106925,A, etc. 

[0014] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located when raw layered product 3a is produced, as a part is shown in 
drawing 1 , and the parts which are not so, Or as the difference of the thickness between the part by which the a 
large number array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and 
the part which is not so stops arising substantially and it is shown in drawing 3 , in obtained layered product 
chip 4a, it is hard coming to generate deformation [****/ U n-] as shown in drawing 8 . 
[0015] consequently, the dependability of the stacked type ceramic condenser which could make hard to 
produce problems, such as structure defects, such as delamination which was mentioned above, and a minute 
crack, and short [ by deformation of an internal electrode 1 / poor ], and was obtained can be raised. 
[0016] 

[Problem(s) to be Solved by the Invention] Although the ceramic Green layer 5 for level difference absorption 
mentioned above is formed by giving the ceramic paste which has the same presentation as the case of the 
ceramic green sheet 2, and contains dielectric ceramic powder, an organic binder, a plasticizer, and an organic 
solvent For example, in order to form the ceramic Green layer 5 for level difference absorption in high degree 
of accuracy by printing etc. so that it may have thickness comparable as an internal electrode 1 called the 
thickness of 2 micrometers or less, the dispersibility of the ceramic powder under SERAMMIKU paste should 
be excelled. 

[0017] Although distributed processing with 3 rolls is indicated in order to obtain a ceramic paste by JP,3- 
74820,A in relation to this, it is difficult to acquire outstanding dispersibility which was mentioned above in 
distributed processing with such mere 3 rolls. 

[0018] In JP,9-106925,A, on the other hand, the ceramic slurry for the ceramic green sheet 2 While producing 
by mixing dielectric ceramic powder, an organic binder, and the 1st organic solvent of a low-boiling point and 
using this for shaping of the ceramic green sheet 2 By heating and permuting the 1 st organic solvent of a low- 
boiling point by the 2nd organic solvent of a high-boiling point, after adding the 2nd organic solvent of a high- 
boiling point and mixing from the boiling point of the 1 st above-mentioned organic solvent to this ceramic 
slurry Producing the ceramic paste for the ceramic Green layer 5 for level difference absorption is indicated. 
[0019] Therefore, although the dispersibility of ceramic powder improves to some extent in the ceramic paste 
obtained as mentioned above since at least 2 times of mixed processes are carried out At these mixed processes, 
since each is carried out where an organic binder is included, the slurry at the time of mixing or the viscosity of 
a paste has a limitation in having excelled the dispersibility of ceramic powder with the distributed-processing 
machine using media like a ball mill highly. 
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[0020] Thus, the dispersibility which was excellent about the ceramic powder contained there as a ceramic paste 
used in order to form a very thin ceramic layer called the ceramic Green layer 5 for level difference absorption 
which has thickness equivalent to the thickness of an internal electrode 1 is required, and the demand to such 
outstanding dispersibility becomes so severe that the thickness of an internal electrode 1 becomes thin. 
[0021] Moreover, even if it is the case that the dispersibility of the ceramic powder in the ceramic Green layer 5 
for level difference absorption is temporarily bad, the badness of dispersibility may be able to be covered to 
some extent with the ceramic green sheet 2 piled up on it, but if the thickness of the ceramic green sheet 2 
becomes thin, the effectiveness which covers dispersibility with such a ceramic green sheet 2 is hardly 
expectable. 

[0022] From the above thing, higher dispersibility is needed about the ceramic powder in the ceramic Green 
layer 5 for level difference absorption, so that a miniaturization and large-capacity-izing of a stacked type 
ceramic condenser progress. 

[0023] In addition, since the distributed effectiveness of the ceramic powder in a mixed process is raised, it is 
possible to make viscosity of a ceramic paste low, but if the addition of the organic solvent of the low-boiling 
point mentioned above is increased in order to make viscosity low in this way, in order to remove the organic 
solvent of this low-boiling point after distributed processing, another problem of long duration needing is 
encountered. 

[0024] Moreover, although raw layered product 3a consists of three kinds of components, such as the ceramic 
green sheet 2, an internal electrode 1, and the ceramic Green layer 5 for level difference absorption, if it is in the 
stacked type ceramic condenser obtained by calcinating raw layered product 3 a which forms the ceramic Green 
layer 5 for level difference absorption, in the baking process following a debinder process and it, these three 
kinds of components start a volumetric shrinkage in many ways. Therefore, the stress by the difference of the 
physical properties of these three kinds of components arises, and it also becomes the cause in which this causes 
a structure defect. 

[0025] Moreover, since the organic binder contained in the ceramic paste which forms the ceramic Green layer 
5 for level difference absorption in JP,9- 106925, A with the technique of a publication is the same as the organic 
binder contained in the ceramic slurry which forms the ceramic green sheet 2, it will dissolve in the same 
organic solvent. Therefore, when the ceramic green sheet 2 is piled up on the dried ceramic Green layer 5 for 
level difference absorption, the organic binder contained in the once dried ceramic Green layer 5 for level 
difference absorption may be dissolved by the organic solvent contained in the ceramic green sheet 2, and the 
ceramic Green layer 5 for level difference absorption may be invaded by this organic solvent. In this point, the 
ceramic paste given in JP,9-106925,A is not necessarily suitable as a ceramic paste used in order to form a very 
thin ceramic layer called the ceramic Green layer 5 for level difference absorption. 

[0026] As mentioned above, although explained in relation to the stacked type ceramic condenser, the same 
problem encounters also in other laminating mold ceramic saying other than a stacked type ceramic condenser 
(for example, a laminating inductor) electronic parts. 

[0027] Then, the object of this invention is offering the laminating mold ceramic electronic parts obtained by 
the manufacture approach of the laminating mold ceramic electronic parts which can solve a problem which 
was mentioned above, and this manufacture approach. 

[0028] Other objects of this invention are offering the ceramic paste suitable for forming a very thin ceramic 
Green layer like the ceramic layer for level difference absorption mentioned above, and its manufacture 
approach. 
[0029] 

[Means for Solving the Problem] This invention is first turned to the manufacture approach of laminating mold 
ceramic electronic parts. By this manufacture approach, the following processes are carried out fundamentally. 
[0030] First, a ceramic slurry, a conductive paste, and a ceramic paste are prepared, respectively. 
[003 1 ] Next, the ceramic green sheet obtained by fabricating a ceramic slurry, The internal -circuitry element 
film formed by giving a conductive paste selectively so that the level difference by the thickness may be 
brought about on the principal plane of a ceramic green sheet, Have the ceramic Green layer for level difference 
absorption formed by giving a ceramic paste to the field in which it is on the principal plane of a ceramic green 
sheet, and the internal-circuitry element film is not formed so that the level difference by the thickness of the 
internal-circuitry element film may be lost substantially. Two or more composite structures are produced. 
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[0032] Next, a raw layered product is produced by accumulating the composite structure of these plurality. 
[0033] And a raw layered product is calcinated. 

[0034] In the manufacture approach of laminating mold ceramic electronic parts equipped with such a 
fundamental process, the description is in the organic binder containing the ceramic powder, the organic 
solvent, and the organic binder for forming the ceramic Green layer for level difference absorption contained in 
a ceramic paste by this invention. 

[0035] That is, it is characterized by using the copolymer which uses as a principal component the thing which 
mixed two kinds of organic binders physically or acrylic-acid alkyl ester, and/or alkyl methacrylate ester as an 
organic binder like the mixture of a polyvinyl butyral and cellulose ester, mixture with polyacrylic ester and 
cellulose ester, the mixture of a polyvinyl butyral and polyvinyl acetate, or the mixture of a polyvinyl butyral 
and polyacrylic ester. 

[0036] When using the copolymer which uses as a principal component the acrylic-acid alkyl ester and/or alkyl 
methacrylate ester which were mentioned above as an organic binder, that by which the reactant monomer 
containing a carboxylic-acid radical, the alkylene oxide radical (RO) n, a hydroxyl group, a glycidyl group, the 
amino group, or an amide group is contained in this as a copolymerization component may be used. 
[0037] When manufacturing the ceramic paste containing such an organic binder, manufacturing through the 
following processes is desirable. 

[0038] That is, primary distribution processes which carry out distributed processing of the primary mixture 
which contains ceramic powder and the 1 st organic solvent at least, and secondary distribution processes which 
carry out distributed processing of the secondary mixture which added the organic binder to the primary mixture 
which passed through primary distribution processes at least are carried out. Here, the organic binder should 
note being added in the phase of secondary distribution processes. Moreover, the 2nd organic solvent with a 
relative vapor rate smaller than the 1st organic solvent is used in addition to the 1st above-mentioned organic 
solvent, and this 2nd organic solvent may be added in the phase of a secondary [ further ] distribution process, 
being added in the phase of primary distribution processes, even if are added in the phase of primary 
distribution processes, and added in the phase of secondary distribution processes. And the clearance process 
which removes the 1 st organic solvent selectively is eventually carried out by heat-treating secondary mixture 
after secondary distribution processes. 

[0039] As for the ceramic slurry used in order to fabricate a ceramic green sheet, in this invention, it is desirable 
that the ceramic powder contained in the ceramic paste for forming the ceramic Green layer for level difference 
absorption and the ceramic powder which has the same presentation substantially are included. 
[0040] Moreover, in the specific embodiment of this invention, both the ceramic powder contained in a ceramic 
slurry and a ceramic paste, respectively is dielectric ceramic powder. In this case, when the internal-circuitry 
element film is the internal electrode arranged so that electrostatic capacity may be formed while it is mutual, a 
stacked type ceramic condenser can be manufactured. 

[0041] Moreover, in other specific embodiments of this invention, both the ceramic powder contained in a 
ceramic slurry and a ceramic paste, respectively is magnetic-substance ceramic powder, in this case, the coil 
with which the internal-circuitry element film is prolonged in a coiled form — a conductor — a laminating 
inductor can be manufactured when it is the film. 

[0042] This invention is turned also to the laminating mold ceramic electronic parts obtained again by the 
manufacture approach which was mentioned above. 

[0043] Moreover, this invention is turned also to a ceramic paste which was mentioned above, and its 

manufacture approach. 

[0044] 

[Embodiment of the Invention] One operation gestalt of this invention is explained about the manufacture 
approach of a stacked type ceramic condenser. The manufacture approach of the stacked type ceramic 
condenser by this operation gestalt can be explained referring to drawing 1 thru/or drawing 3 mentioned above. 
[0045] In carrying out this operation gestalt, the ceramic paste for the conductive paste for the ceramic slurry 
for the ceramic green sheet 2 and an internal electrode 1 and the ceramic Green layer 5 for level difference 
absorption is prepared, respectively. 

[0046] An above-mentioned ceramic slurry is produced dielectric ceramic powder, an organic binder, a 
plasticizer, and by mixing the organic solvent of a low-boiling point comparatively. In order to obtain the 
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ceramic green sheet 2 from this ceramic slurry, for example, coating was carried out with the silicone resin as a 
remover etc., on a base material (not shown) like polyester film, a ceramic slurry is fabricated by a doctor blade 
method etc., and, subsequently is dried. Each thickness of the ceramic green sheet 2 is set to several 
micrometers after desiccation. 

[0047] On the principal plane of the above ceramic green sheets 2, it is formed with the thickness of about 1 
micrometer [ after an internal electrode's 1 drying ] so that it may be distributed over two or more places. An 
internal electrode 1 gives a conductive paste by screen-stencil etc., and is formed by drying this. This internal 
electrode 1 has predetermined thickness, respectively, therefore the level difference by this thickness is brought 
about on the ceramic green sheet 2. 

[0048] Next, it is on the principal plane of the ceramic green sheet 2, and the ceramic Green layer 5 for level 
difference absorption is formed in the field in which the internal electrode 1 is not formed so that the level 
difference by the thickness of the internal electrode 1 mentioned above may be lost substantially. The ceramic 
Green layer 5 for level difference absorption has the negative pattern of an internal electrode 1 , is formed by 
giving the ceramic paste which mentioned above by screen-stencil etc., and, subsequently is dried. The ceramic 
paste used here serves as the description in this invention, and is later mentioned about that detail. 
[0049] After forming the ceramic Green layer 5 for level difference absorption in reverse, you may make it 
form an internal electrode 1 , although the ceramic Green layer 5 for level difference absorption was formed in 
the explanation mentioned above after forming an internal electrode 1 . 

[0050] As mentioned above, the composite structure 6 with which the internal electrode 1 and the ceramic 
Green layer 5 for level difference absorption were formed on the ceramic green sheet 2 as shown in drawing 2 
Two or more preparation is carried out, and after these composite structures 6 exfoliate from a base material, 
they are cut by suitable magnitude. Raw layered product 3a as shows a part to drawing 1 is produced by 
accumulating only predetermined number of sheets and accumulating further the ceramic green sheet with 
which the internal electrode and the ceramic Green layer for level difference absorption are not formed up and 
down. 

[0051] After this raw layered product 3a is pressed in the direction of a laminating, as it is shown in drawing 3 , 
it is cut by the magnitude which should be set to layered product chip 4a for each stacked type ceramic 
condenser, and, subsequently a multilayer capacitor is completed by giving a baking process and forming an 
external electrode eventually, after passing through a debinder process. 

[0052] As mentioned above, by forming the ceramic Green layer 5 for level difference absorption Between the 
part in which an internal electrode 1 is located in raw layered product 3a as a part is shown in drawing 1 , and 
the parts which are not so, Or as the difference of the thickness between the part by which the a large number 
array of the internal electrode 1 is comparatively carried out in the direction of a laminating, and the part which 
is not so stops arising substantially and it is shown in drawing 3 , in layered product chip 4a, it is hard coming to 
generate deformation [****/ un-]. consequently, the problem of a structure defect and short [ poor ], such as 
delamination and a minute crack, can be made hard to produce in the obtained stacked type ceramic condenser. 
[0053] In this invention, the description is in the organic binder contained in the ceramic paste for forming the 
ceramic Green layer 5 for level difference absorption. That is, the copolymer which uses as a principal 
component the thing which mixed two kinds of organic binders physically or acrylic-acid alkyl ester, and/or 
alkyl methacrylate ester is used as an organic binder like the mixture of a polyvinyl butyral and cellulose ester, 
mixture with polyacrylic ester and cellulose ester, the mixture of a polyvinyl butyral and polyvinyl acetate, or 
the mixture of a polyvinyl butyral and polyacrylic ester. 

[0054] The addition of an organic binder is preferably chosen to 3 - 10% of the weight one to 20% of the weight 
to ceramic powder. 

[0055] The polyvinyl butyral described above as what is contained an the mixture used as an organic binder is 
obtained by the condensation of polyvinyl alcohol and a butyraldehyde, an acetyl group is less than [ 6 mol % ], 
and a butyral radical has % of a 62-82-mol low polymerization article, an inside polymerization article, and a 
high polymerization article. As for the polyvinyl butyral contained in the mixture which serves as an organic 
binder in the ceramic paste concerning this invention, it is desirable that it is a polymerization article while the 
balance of the tough nature of the dissolution viscosity and the dry paint film to an organic solvent to a butyral 
radical is about 65 mol %. 

[0056] As cellulose ester, a nitrocellulose, cellulose acetate, or ethyl cellulose can be used, for example. 
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[0057] As polyacrylic ester, independent or the thing obtained from two or more kinds of copolymers of acrylic 
(methacrylic) acid ester monomers, such as acrylate and methyl acrylate, can be used. 
[0058] The thing of the molecular weight of arbitration can be used as polyvinyl acetate. 
[0059] The mixed ratio of cellulose ester and a polyvinyl butyral can be chosen as arbitration. If the ratio of 
cellulose ester is high, screen-stencil nature will become good, and if the ratio of another side and a polyvinyl 
butyral is high, when the ceramic green sheet 2 with which the ceramic Green layer 5 for level difference 
absorption was formed is accumulated and pressed, the adhesion between the ceramic green sheet 2 and the 
ceramic Green layer 5 for level difference absorption becomes good, for making each advantage of these two 
kinds of organic binders appear — the mixing ratio of cellulose ester and a polyvinyl butyral — it is desirable to 
choose a rate as 10/90 % of the weight -90 / 10% of the weight of range. 

[0060] It can be chosen as arbitration also about a mixed ratio with polyacrylic ester and cellulose ester. If the 
ratio of polyacrylic ester is high, pyrolysis nature will become good and the adhesion between the ceramic green 
sheet 2 when accumulating and pressing the ceramic green sheet 2 with which the ceramic Green layer 5 for 
level difference absorption was formed, and the ceramic Green layer 5 for level difference absorption will 
become good. On the other hand, when the ratio of cellulose ester is high, the advantage which was mentioned 
abovejs pulled out. for making each advantage of these two kinds of organic binders appear — a mixing ratio 
with polyacrylic ester and cellulose ester — it is desirable to choose a rate as 10/90 % of the weight -90 / 10% of 
the weight of range. 

[0061] It can be chosen as arbitration also about the mixed ratio of a polyvinyl butyral and polyvinyl acetate. 
When the ratio of a polyvinyl butyral is high, the advantage which was mentioned above is pulled out. On the 
other hand, if the ratio of polyvinyl acetate is high, screen-stencil nature will become good and pyrolysis nature 
will also become good, for making each advantage of these two kinds of organic binders appear — the mixing 
ratio of a polyvinyl butyral and polyvinyl acetate — it is desirable to choose a rate as 1 0/90 % of the weight -90 / 
1 0% of the weight of range. 

[0062] It can be chosen as arbitration also about the mixed ratio of a polyvinyl butyral and polyacrylic ester. 
The advantage at the time of making the ratio high about each of these two kinds of organic binders is as having 
mentioned above, for making each advantage of these two kinds of organic binders appear — the mixing ratio of 
a polyvinyl butyral and polyacrylic ester — it is desirable to choose a rate as 10/90 % of the weight -90 / 10% of 
the weight of range. 

[0063] Moreover, when the organic binder containing the copolymer which uses acrylic-acid alkyl ester and/or 
alkyl methacrylate ester as a principal component is used, as acrylic-acid (methacrylic acid) alkyl ester, it is 
desirable that the carbon numbers of an alkyl group are 1-8. As such acrylic-acid (methacrylic acid) alkyl ester 
For example, methyl acrylate, methyl methacrylate, ethyl acrylate, Ethyl methacrylate, isopropyl acrylate, 
isopropyl methacrylate, Normal butyl acrylate, normal butyl methacrylate, isobutyl acrylate, There are isobutyl 
methacrylate, TASHARU butyl acrylate, TASHARU butyl methacrylate, cyclohexyl acrylate, cyclohexyl 
methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, etc. 

[0064] The reactant monomer containing a carboxylic-acid radical, the alkylene oxide radical (RO) n, a 
hydroxyl group, a glycidyl group, the amino group, or an amide group can use advantageously what is 
' contained as a copolymerization component for the copolymer which uses as a principal component the acrylic- 
acid alkyl ester and/or alkyl methacrylate ester which were mentioned above. 

[0065] As a carboxylic-acid content monomer mentioned above, there are a partial saturation 2 organic- 
functions carboxylic acid and its half ester, such as unsaturated carboxylic acid, such as an acrylic acid and a 
methacrylic acid, a maleic acid, an itaconic acid, and a fumaric acid, for example. Although especially these 
may not be limited and may be two or more kinds of mixture, the acrylic acid or methacrylic acid which is the 
simplest structure is used suitably. 

[0066] It is alkylene oxide (RO) n to an alkyl group. As acrylic-acid (methacrylic acid) acrylate which it has, it 
is desirable to use useful methylene oxide, ethyleneoxide, or propylene oxide industrially. In the case of 
alkylene oxide, the thing to 1 -40 has desirable n. When n exceeds 40, it is for the molecular weight of a 
copolymer to increase and for the solubility over an organic solvent to fall extremely. 

[0067] As acrylic-acid (methacrylic acid) alkyl ester which has a hydroxyl group, 2-hydroxyethyl acrylate, 2- 
hydroxyethyl methacrylate, 2-hydroxy butyl acrylate, and 2-hydroxy butyl methacrylate are in an alkyl group, 
for example. The glass transition temperature of a copolymer falls, so that the carbon number of an alkyl group 
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becomes large. Especially, since 2 -hydroxy ethyl acrylate or 2-hydroxyethyl methacrylate has balanced the 
property, it may be used suitably. 

[0068] As acrylic-acid (methacrylic acid) alkyl ester which has a glycidyl group, glycidyl acrylate, glycidyl 
methacrylate, etc. are in an alkyl group, for example. 

[0069] As acrylic-acid (methacrylic acid) alkyl ester which has an amide group or an amide group, 
dimethylamino ethyl acrylate, dimethylaminoethyl methacrylate, diethylamino ethyl acrylate, diethylamino 
ethyl methacrylate, acrylamide, N-methylol acrylamide, diacetone acrylamide, etc. are in an alkyl group. 
[0070] In addition, as a reactant monomer in which other copolymerization is possible, there are acrylonitrile, 
styrene, ethylene, vinyl acetate, n- vinyl PIDORIDON, etc., for example. 

[0071] Although especially the rate of occupying to the copolymer of the reactant monomer containing a 
carboxylic-acid radical and the alkylene oxide radical (RO) n which were mentioned above, a hydroxyl group, a 
glycidyl group, the amino group, or an amide group is not limited, it is desirable to consider as about 0.1-50 mol 

%. 

[0072] Within the limits of above-mentioned, if the addition of a reactant monomer increases, a hydrophilic 
property can be given to a copolymer, the solubility over an organic solvent can change, and the viscosity of the 
ceramic paste containing these can be changed. However, if the rate of occupying to the copolymer of a reactant 
monomer increases too much, it may not dissolve in an organic solvent thoroughly. 
[0073] These reactant monomers are not only added independently, but may be added to acrylic-acid 
(methacrylic acid) alkyl ester combining two or more kinds of things. 

[0074] As for the molecular weight of the copolymer which uses acrylic-acid (methacrylic acid) alkyl ester as a 
principal component, it is desirable that it is 1000-300000 in average molecular weight, and it is more 
preferably referred to as 10000-100000. When the cohesive force of an organic binder is weak in molecular 
weight being 1000 or less, reinforcement falls and another side and molecular weight exceed 300000, it is 
because solution viscosity becomes high and it is hard coming to paste. 

[0075] The copolymer which uses acrylic-acid (methacrylic acid) alkyl ester as a principal component can be 
obtained by the following approaches, for example. 

[0076] Namely, put toluene 300g into all. separable flask equipped with an agitator, a thermometer, a reflux 
capacitor, a dropping funnel, and nitrogen gas installation tubing, and it sets under a nitrogen gas air current. 
Solution temperature is heated at 90 degrees C. To a substrate dropping funnel 150g of substrate mixture, a 
polymerization initiator, For example, the copolymer which uses acrylic-acid (methacrylic acid) alkyl ester as a 
principal component can be obtained by teaching 0.5g of benzoyl peroxides and the mixture of a substrate and a 
polymerization initiator being dropped over 2 hours, and cooling, after heating at reflux temperature further for 
1 hour. 

[0077] In this invention, the ceramic paste for the ceramic Green layer 5 for level difference absorption 
containing the above characteristic organic binders is preferably manufactured by the following approaches. 
[0078] That is, in order to manufacture a ceramic paste, primary distribution processes which carry out 
distributed processing of the primary mixture which contains ceramic powder and the 1 st organic solvent at 
least, and secondary distribution processes which carry out distributed processing of the secondary mixture 
which added the organic binder to the primary mixture which passed through this primary distribution process 
at least are carried out. 

[0079] Thus, since the organic binder is not yet added at primary distribution processes, it is easy to make 
distributed processing under hypoviscosity possible, therefore to raise the dispersibility of ceramic powder. At 
this primary distribution process, while the air which is sticking to the front face of ceramic powder can 
consider as the condition of the 1 st organic solvent having permuted and having fully wet ceramic powder by 
the 1 st organic solvent, the state of aggregation of ceramic powder can fully be cracked. 

[0080] Moreover, at secondary distribution processes, maintaining the high dispersibility of the ceramic powder 
obtained at primary distribution processes as mentioned above, enough and homogeneity can be made to mix an 
organic binder, and the further grinding effectiveness of ceramic powder can also be expected. 
[008 1 ] By this desirable manufacture approach, the 2nd organic solvent with a relative vapor rate smaller than 
the 1st organic solvent is also used in addition to the 1st above-mentioned organic solvent. The additional 
charge of this 2nd organic solvent may be carried out also in the phase of secondary distribution processes, 
being added in the phase of primary distribution processes, even if are added in the phase of primary 
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distribution processes, and added in the phase of secondary distribution processes. 

[0082] And the 1 st organic solvent is eventually removed selectively by heat-treating secondary mixture after 
secondary distribution processes. 

[0083] Thus, while it is able to make viscosity of secondary mixture comparatively low also in the phase of 
secondary distribution processes since clearance of the 1 st organic solvent is carried out after secondary 
distribution processes, therefore being able to maintain distributed effectiveness comparatively highly, the 
solubility of the organic binder added in the phase of secondary distribution processes which were mentioned 
above can be raised. 

[0084] As an organic solvent, the ceramic paste obtained as mentioned above contains only the 2nd organic 
solvent substantially, even if the 1 st organic solvent may remain slightly. Since the relative vapor rate is smaller 
than the 1 st organic solvent, the 2nd organic solvent makes it possible to be able to hold down the rate of drying 
of a ceramic paste to below a predetermined value, for example, to apply screen-stencil satisfactory. 
[0085] At primary distribution processes and secondary distribution processes which are carried out in the 
above-mentioned desirable manufacture approach, distributed processing can be carried out with the application 
of the usual distributed-processing machine which uses media like a ball mill, for example. 
[0086] What is necessary is for there to be various things and just to choose, respectively what is used as the 
thing and the 2nd organic solvent which are used as the 1st organic solvent in consideration of the relative vapor 
rate of such an organic solvent in this manufacture approach, as an organic solvent used as the 1st organic 
solvent or 2nd organic solvent. 

[0087] As an example of such an organic solvent, a methyl ethyl ketone, methyl isobutyl ketone, Hydrocarbons, 
such as ketones, such as an acetone, toluene, benzene, a xylene, and normal hexane Alcohols, such as a 
methanol, ethanol, isopropanol, a butanol, and amyl alcohol, Ester, such as ethyl acetate, butyl acetate, and 
isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, butyl Cellosolve, Cellosolve acetate, methyl Cellosolve 
acetate, Butyl carbitol, a cyclohexanol, pine oil, a dihydroterpineol, Chlorinated hydrocarbons, such as ketones, 
such as an isophorone, a terpineol, the SHIPRO pyrene glycol, and dimethyl phthalate, ester, hydrocarbons, 
alcohols, and a methylene chloride, and such mixture are mentioned. 

[0088] The organic solvent with which the relative vapor rate in 20 degrees C becomes 1 50 or more still more 
preferably 100 or more as the 1st organic solvent is chosen more preferably. It is for finishing promptly 
clearance of the 1 st organic solvent in a clearance process. In addition, with a relative vapor rate, it is a relative 
vapor rate when setting the vapor rate of acetic-acid normal butyl (126.5 degrees C of boiling points) to 100. 
[0089] as 100 or more organic solvents, a methyl ethyl ketone (relative vapor rate 465), methyl isobutyl ketone 
(said — 145), an acetone (said — 720), toluene (said — 195), benzene (said — 500), a methanol (said — 370), 
ethanol (said ~ 203), isopropanol (said — 205), ethyl acetate (said — 525), isobutyl acetate (said ~ 1 52), butyl 
acetate (said — 100), and such mixture are mentioned for the relative vapor rate suitable for the 1st organic 
solvent, for example. 

[0090] On the other hand, the organic solvent with which the relative vapor rate in 20 degrees C becomes 50 or 
less as the 2nd organic solvent is chosen more preferably. It is for making screen-stencil nature good. 
[0091] The relative vapor rate suitable for the 2nd organic solvent as 50 or less organic solvent for example, 
diisopropyl keton (relative vapor rate 49) and methyl Cellosolve acetate (said — 40) — Cellosolve acetate (said - 
- 24), butyl Cellosolve (said — 10), and a cyclohexanol (said — 10 or less) — Pine oil (said 10 less or equals), a 
dihydroterpineol (said 10 less or equals), An isophorone (said 10 less or equals), a terpineol (said 10 less or 
equals), the SHIPRO pyrene glycol (said 10 less or equals), dimethyl phthalate (said 10 less or equals), butyl 
carbitols (said 40 less or equals), and such mixture are mentioned. 

[0092] In addition, it is [ each selection of the 1st and 2nd organic solvents ] easier it to be also possible for in 
choosing the 1 st and 2nd organic solvents, respectively, for it not to be based on a relative vapor rate as 
mentioned above, but to be based on the boiling point, and to be rather based on the boiling point. If the 
combination to which the former boiling point becomes lower than the latter boiling point as the 1 st and 2nd 
organic solvents is chosen when based on the boiling point, in most, combination to which the former relative 
vapor rate becomes larger than the latter relative vapor rate can be selected. 

[0093] Although mentioned as an example of the organic solvent mentioned above, if each boiling point is 
shown in a parenthesis about some A methyl ethyl ketone (79.6 degrees C), methyl isobutyl ketone (1 18.0 
degrees C), An acetone (56.1 degrees C), toluene (1 1 1 .0 degrees C), benzene (79.6 degrees C), A methanol 
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(64.5 degrees C), ethanol (78.5 degrees C), isopropanol (82.5 degrees C), Ethyl acetate (77.1 degrees C), 
isobutyl acetate (1 18.3 degrees C), diisopropyl keton (143.5 degrees C), Methyl Cellosolve acetate (143 degrees 
C), Cellosolve acetate (156.2 degrees C), Butyl Cellosolve (170.6 degrees C), a cyclohexanol (160 degrees C), 
Although it becomes pine oil (195-225 degrees C), a dihydroterpineol (210 degrees C), an isophorone (215.2 
degrees C), a terpineol (219.0 degrees C), the SHIPRO pyrene glycol (231.8 degrees C), and dimethyl phthalate 
(282.4 degrees C) What is necessary is just to choose the 1st and 2nd organic solvents based on such the boiling 
point, respectively. 

[0094] When choosing the combination of the 1st and 2nd organic solvents according to the difference of the 
boiling point which was mentioned above, as for the difference of the boiling point of the 1 st organic solvent, 
and the boiling point of the 2nd organic solvent, it is desirable that it is 50 degrees C or more. In a clearance 
process, it is for making easier alternative clearance of only the 1 st organic solvent by heat- treatment. 
[0095] When screen-stencil nature is taken into consideration about the 2nd organic solvent of the high-boiling 
point mentioned above, it is desirable to have the boiling point 150 degrees C or more, and it is more desirable 
to have the boiling point which is about 200-250 degrees C. When it is easy to dry a ceramic paste, therefore it 
is easy to produce the blinding of the mesh of a printing pattern at less than 1 50 degrees C and it exceeds 
another side and 250 degrees C, it is for being hard to dry a printing paint film, therefore carrying out a long 
duration important point to desiccation. 

[0096] Moreover, as for the ceramic powder contained in a ceramic paste, it is desirable that they are the 
ceramic powder contained in the ceramic slurry used in order to fabricate the ceramic green sheet 2, and the 
thing which has the same presentation substantially. It is for making a degree of sintering in agreement between 
the ceramic Green layer 5 for level difference absorption, and the ceramic green sheet 2. 
[0097] In addition, I hear that it is the same that a principal component has the same presentation substantially 
[ a **** ], and it is. For example, even if accessory constituents, such as a minute amount addition metallic 
oxide and glass, differ, it can be said that it has the same presentation substantially. Moreover, the ceramic 
powder contained in the ceramic paste for the ceramic Green layer 5 for level difference absorption if the 
ceramic powder contained in the ceramic green sheet 2 is the thing of the range which satisfies X7R property 
specified by the B weighting specified by JIS about the temperature characteristic of electrostatic capacity and 
EIA standard also has a the same principal component, and the accessory constituent may be different as long as 
it satisfies B weighting and X7R property. 

[0098] Drawing 4 is the perspective view disassembling and showing the element which constitutes the raw 
layered product 13 prepared in order to obtain the layered product chip 12 with which the laminating inductor 
1 1 which is for explaining the manufacture approach of the laminating inductor as other operation gestalten of 
this invention, and showed the appearance to drawing 5 with the perspective view, and which was manufactured 
by this manufacture approach is equipped. 

[0099] It has 18 and 19 and the raw layered product 13 is obtained two or more ceramic green sheets 14, 15, 16, 
and 17, --, by carrying out the laminating of these ceramic green sheets 14-19. 

[0100] The ceramic green sheets 14-19 fabricate the ceramic slurry containing magnetic-substance ceramic 
powder with a doctor blade method etc., and are obtained by drying. Each thickness of the ceramic green sheets 
14-19 is set to 10-30 micrometers after desiccation. 

[0101] the coil prolonged in a coiled form so that it may explain to the ceramic green sheets 15-18 located in the 
medium among the ceramic green sheets 14-19 in a detail below — a conductor — the film and the ceramic 
Green layer for level difference absorption are formed. 

[0102] first — the ceramic green sheet 15 top — a coil — a conductor — the film 20 is formed, a coil — a 
conductor — the film 20 is formed so that the 1st edge may reach even the edge of the ceramic green sheet 15. a 
coil — a conductor — the 2nd edge of the film 20 — a beer hall ~ a conductor 21 is formed. 
[0103] such a coil ~ a conductor — the film 20 and a beer hall — the ceramic green sheet 15 in order to form a 
conductor 21 — a beer hall — the coil after forming the breakthrough for a conductor 21 by approaches, such as 
laser or punching, — a conductor ~ the film 20 and a beer hall — screen-stencil etc. gives the conductive paste 
used as a conductor 21 , and drying is performed. 

[0104] moreover, the coil mentioned above — a conductor — the level difference by the thickness of the film 20 
is lost substantially — as — the principal plane top of the ceramic green sheet 1 5 — it is — a coil — a conductor — 
the ceramic Green layer 22 for level difference absorption is formed in the field in which the film 20 is not 
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formed. The ceramic Green layer 22 for level difference absorption gives the ceramic paste containing the 
magnetic-substance ceramic powder which was mentioned above and which serves as the description in this 
invention by screen- stencil etc., and is formed by drying. 

[0105] next, the approach mentioned above on the ceramic green sheet 16 and the same approach — a coil — a 
conductor — the film 23 and a beer hall — a conductor 24 and the ceramic Green layer 25 for level difference 
absorption are formed, a coil — a conductor — the beer hall which mentioned the 1 st edge of the film 23 above — 
a conductor 21 — minding — a coil — a conductor — it connects with the 2nd edge of the film 20. a beer hall ~ a 
conductor 24 — a coil — a conductor — it is formed in the 2nd edge of the film 23. 

[0106] next — the ceramic green sheet 17 top — the same — a coil — a conductor — the film 26 and a beer hall — 
a conductor 27 and the ceramic Green layer 28 for level difference absorption are formed, a coil — a conductor - 
- the beer hall which mentioned the 1 st edge of the film 26 above — a conductor 24 — minding — a coil — a 
conductor — it connects with the 2nd edge of the film 23. a beer hall — a conductor 27 — a coil — a conductor — 
it is formed in the 2nd edge of the film 26. 

[0107] The laminating of the ceramic green sheets 16 and 17 mentioned above is repeated two or more times if 
needed. 

[0108] next — the ceramic green sheet 18 top — a coil — a conductor — the film 29 and the ceramic Green layer 
30 for level difference absorption are formed, a coil ~ a conductor — the beer hall which mentioned the 1st edge 
of the film 29 above — a conductor 27 — minding — a coil ~ a conductor — it connects with the 2nd edge of the 
film 26. a coil — a conductor — the film 29 is formed so that the 2nd edge may reach even the edge of the 
ceramic green sheet 18. 

[0109] in addition, the coil mentioned above — a conductor — each thickness of film 20, 23, 26, and 29 is set to 
about 30 micrometers after desiccation. 

[0110] two or more coils prolonged in an each coiled form in the raw layered product 13 obtained by carrying 
out the laminating of two or more composite structures which contain such ceramic green sheets 14-19, 
respectively — a conductor — film 20, 23, 26, and 29 — a beer hall — sequential connection is made through 
conductors 21, 24, and 27 — as a whole — the coil of two or more turns — a conductor is formed. 
[011 1] By calcinating the raw layered product 13, the layered product chip 12 for the laminating inductor 1 1 
shown in drawing 5 is obtained. In addition, although the raw layered product 1 3 is illustrated as a thing for 
obtaining one layered product chip 12 by drawing 4 , it is produced as a thing for obtaining two or more layered 
product chips, and you may make it take out two or more layered product chips by cutting this. 
[01 12] subsequently, the coil mentioned above in each edge as for which the layered product chip 12 carries out 
phase opposite as shown in drawing 5 — a conductor — the 1st edge of the film 20, and a coil — a conductor — 
the external electrodes 30 and 31 are formed and the laminating inductor 1 1 is completed by it so that it may 
connect with the 2nd edge of the film 29, respectively. 

[0113] In the laminating inductor 1 1 explained with reference to the stacked type ceramic condenser explained 
with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 As ceramic powder contained in the 
ceramic green sheet 2, 14-19, the ceramic Green layer 5 for level difference absorption, or 22, 25, 28 and 30 
Typically, non-oxide system ceramic powder, such as oxide system ceramic powder, such as an alumina, a 
zirconia, a magnesia, titanium oxide, barium titanate, titanic-acid lead zirconate, and ferrite-manganese, silicon 
carbide, silicon nitride, and sialon, is mentioned. As a powder particle size, an average of 5 micrometers or less 
of things of a 1 -micrometer globular form or the letter of grinding are used more preferably. 
[01 14] Moreover, when the content of the alkali-metal oxide contained as an impurity uses 0.1 or less % of the 
weight of barium titanate as ceramic powder, the following metallic oxides and a glass component may be made 
to contain as a minor constituent to this ceramic powder. 

[01 15] As a metallic oxide, there is an oxidization terbium, an oxidization dysprosium, an oxidization holmium, 
an oxidization erbium, an oxidization ytterbium, manganese oxide, cobalt oxide, nickel oxide, or a magnesium 
oxide. 

[01 16] As a glass component, moreover, Li2-(SiTi) 02-MO (— however, MO — aluminum 203 or Zr02) — 
Si02-Ti02-MO (-- however, MO - BaO, CaO, SrO, MgO, ZnO, or MnO) - Li2 0-B2 03-(SiTi) 02+MO 
(however, MO aluminum 203 or Zr02), B-2 03-aluminum2 03-MO (however, MO BaO, CaO, SrO, or MgO), 
or Si02 etc. ~ it is. 

[0117] moreover, the laminating inductor 1 1 explained with reference to the stacked type ceramic condenser 
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explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 — setting — an internal 
electrode 1 or a coil — a conductor — film 20, 23, 26, and 29 and a beer hall — as a conductive paste for 
conductors 21 and 24 and formation of 27 used, the following can be used, for example. 
[01 18] As a conductive paste used in a stacked type ceramic condenser 0.02 micrometers - 3 micrometers of 
mean particle diameter are 0.05-0.5 micrometers preferably. Conductive powder, nickel metal powder, or 
copper metal powder etc. with which Ag/Pd consists of 60 % of the weight / 40 % of the weight - 1 0 % of the 
weight / 90% of the weight of an alloy is included. This powder The 100 weight sections, An organic binder 2 - 
20 weight section (preferably 5-10 weight section) and Ag as a sintering inhibitor, Metal resinate, such as Au, 
Pt, Ti, Si, nickel, or Cu, by metal conversion The about 0.1 to 3 weight section (preferably 0.5-1 weight 
section), After kneading the about 35 weight section for an organic solvent with 3 rolls, the conductive paste 
obtained by adding the same or another organic solvent further, and performing viscosity control can be used. 
[01 19] As a conductive paste used in the laminating inductor 1 1 This powder receives the 100 weight sections 
including the conductive powder with which Ag/Pd consists of 80 % of the weight / 20 % of the weight - 100 % 
of the weight / 0% of the weight of an alloy, or Ag. After kneading the same organic binder as a case, sintering 
inhibitor, and organic solvent of the conductive paste for the stacked type ceramic condenser mentioned above 
with 3 rolls by the same ratio, The conductive paste obtained by adding the same or another organic solvent 
further, and performing viscosity control can be used. 

[0120] Below, this invention is more concretely explained based on the example of an experiment. 
[0121] 

[The example 1 of an experiment] About a stacked type ceramic condenser, the example 1 of an experiment is 
carried out in order to check the effectiveness at the time of using what mixed two kinds of organic binders 
physically as an organic binder in manufacture of the ceramic paste for the ceramic Green layer for level 
difference absorption like the mixture of a polyvinyl butyral and cellulose ester, mixture with polyacrylic ester 
and cellulose ester, the mixture of a polyvinyl butyral and polyvinyl acetate, or the mixture of a polyvinyl 
butyral and polyacrylic ester. 

[0122] 1 . Dehydration desiccation was carried out after carrying out weighing capacity of preparation ****, the 
barium carbonate (BaC03), and titanium oxide (Ti02) of ceramic powder so that it may become the mole ratio 
of 1 : 1 , and carrying out wet blending using a ball mill. Subsequently, after carrying out temporary quenching at 
the temperature of 1000 degrees C for 2 hours, dielectric ceramic powder was obtained by grinding. 
[0123] 2. With the ceramic powder 100 weight section prepared for preparation of a ceramic slurry, and the 
production place of a ceramic green sheet, and the polyvinyl-butyral (inside polymerization article) 7 weight 
section, the DOP(dioctyl phthalate) 3 weight section, the methyl-ethyl -ketone 30 weight section, the ethanol 20 
weight section, and the toluene 20 weight section were supplied to the ball mill with the ball 600 weight section 
made from a zirconia with a diameter of 1mm, wet blending was performed as a plasticizer, for 20 hours, and 
the ceramic slurry was obtained. 

[0124] And to this ceramic slurry, the doctor blade method was applied and the ceramic green sheet with a 
thickness of 3 micrometers (the thickness after baking is 2 micrometers) was fabricated. Desiccation is 80 
degrees C and was performed for 5 minutes. 

[0125] 3. After kneading the metal powder 100 weight section of preparation Ag/Pd=30/70 of a conductive 
paste, the ethyl cellulose 4 weight section, the alkyd-resin 2 weight section, the Ag metal resinate 3 weight 
section (17.5 weight sections as Ag), and the butyl carbitol acetate 35 weight section with 3 rolls, the terpineol 
35 weight section was added and viscosity control was performed. 

[0126] 4. the preparation (1) examples 1-19 of the ceramic paste for the ceramic Green layer for level difference 
absorption — the dielectric ceramic powder 100 weight section prepared previously, the methyl-ethyl-ketone 
(relative vapor rate 465) 70 weight section, and the ball 600 weight section made from a zirconia with a 
diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 hours. Next, ceramic 
slurry mixture was obtained by adding the terpineol (ten or less relative vapor rate) 40 weight section of 220 
degrees C of boiling points, and the organic binder 10 weight section in the same pot, and mixing further in it 
for 1 6 hours. 

[0127] As an above-mentioned organic binder, a polyvinyl butyral, cellulose ester, polyacrylic ester, and 
polyvinyl acetate were prepared, respectively. And while a butyral radical was 70-mol % and an acetyl group 
was five-mol % as a polyvinyl butyral, more specifically, the thing of the molecular weight 50000 which uses 
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isobutyl methacrylate as a principal component as polyacrylic ester using a polymerization article, using ethyl 
cellulose (49% of ethoxyl content) as cellulose ester was used. 

[0128] As shown in a table 1, in examples 1-19, two kinds of binders mixed with the mixed ratio (% of the 
weight) shown in this table 1 were used. 

[0129] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the ceramic paste was obtained. 

[0130] (2) As it was indicated in a table 1 as the dielectric ceramic powder 100 weight section prepared for the 
example of comparison 1 point, and the terpineol 40 weight section of 220 degrees C of boiling points, after 
mixing only the cellulose ester (ethyl cellulose resin) 5 weight section with an automatic mortar, it kneaded well 
with 3 rolls as an organic binder, and the ceramic paste was obtained. 

[0131] (3) the examples 2-5 of a comparison — the dielectric ceramic powder 100 weight section prepared 
previously, the methyl-ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia 
with a diameter of 1mm were supplied to the ball mill, and wet blending was performed for 16 hours. Next, 
ceramic slurry mixture was obtained by adding the terpineol (ten or less relative vapor rate) 40 weight section of 
220 degrees C of boiling points, and the organic binder 10 weight section in the same pot, and mixing further in 
it for 1 6 hours. 

[0132] In the examples 2-5 of these comparisons, as an organic binder, as shown in a table 1, one kind of 
organic binder was used independently respectively. 

[0133] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the ceramic paste was obtained. 

[0134] 5. In order to form an internal electrode on the principal plane of the ceramic green sheet prepared for 
the production place of a stacked type ceramic condenser, the conductive paste was screen-stenciled and it dried 
for 10 minutes at 80 degrees C. In addition, the dimension, configuration, and location of an internal electrode 
were set up so that the layered product chip obtained at a next process might be suited. Next, in order to form 
the ceramic Green layer for level difference absorption on the principal plane of a ceramic green sheet, each 
ceramic paste concerning examples 1-19 and the examples 1-5 of a comparison was screen-stenciled, and it 
dried for 10 minutes at 80 degrees C. It was made for each thickness of an internal electrode and the ceramic 
Green layer for level difference absorption to be set to 1 micrometer (for the thickness after baking to be 0.5 
micrometers) after desiccation. 

[0135] Next, it puts so that the ceramic green sheet of 200 sheets which forms the internal electrode and the 
ceramic Green layer for level difference absorption as mentioned above may be put with the ceramic green 
sheet of several ten sheets with which it is not given to the internal electrode etc., and a raw layered product is 
produced, and it is this layered product lOOOkg/cm at 80 degrees C 2 The heat press was carried out on 
application-of-pressure conditions. 

[0136] Next, two or more layered product chips were obtained by cutting an above-mentioned raw layered 
product with a cutting cutting edge so that it might become a dimension with a die-length [ of 3.2mm ] x width- 
of-face [ of 1 .6mm ] x thickness of 1 .6mm after baking. 

[0137] Next, two or more above-mentioned layered product chips were aligned on the setter for baking to whom 
the low volume spray of the zirconia powder was carried out, temperature up was carried out over 24 hours 
from a room temperature to 250 degrees C, and the organic binder was removed. Next, the layered product chip 
was thrown into the firing furnace, and it calcinated by the profile of about 20 hours at a maximum of 1300 
degrees C. 

[0138] Next, after throwing the obtained sintered compact chip into a barrel and giving end-face polish, the 
external electrode was prepared in the both ends of a sintered compact, and the stacked type ceramic condenser 
used as a sample was completed. 

[0139] 6. Various properties were evaluated about the ceramic paste and stacked type ceramic condenser 
concerning the examples 1-19 and the examples 1-5 of a comparison of a property which carried out assessment 
****. The result is shown in a table 1 . 
[0140] 
[A table 1 ] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 9/30/2005 



JP,2001 -23261 7,A [DETAILED DESCRIPTION] 



Page 13 of 16 







2 




&%09 4 










95 


90 


50 


10 


5 


— ■ 


— — 




5 


10 


50 


90 


95 


95 


90 




■ ** 










5 


10 i 






■ 


~ ■ 




— mm 


— 






-0.3 


-0.2 


-0.2 


-0.2 


-0.3 


-0.3 


-0.2 




3 


2 


2 


2 


3 


2 


3 


Ra( ii m) 


0.3 


0.2 


0.2 


0.2 


0.3 


0.3 


0.2 I 




A 


O 


O 


O 


O 


O 


O 




O 


o 


6 


6 


A 


A 


6 




3 


1 


1 


i 


2 


2 


1 











5 


10 


50 


90 ! 




5 


10 


5 












50 


90 


95 










I *"UMItf=* 








95 


90 


50 


10 




-0.2 


-0.2 


-0.2 


-0.2 


-0.2 


-0.2 


-0.2 


BBIJtM p m) 


3 


2 


3 


3 


3 


3 


3 


Ra( /i m) 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 




O 


O 


A 


A 


O 


O 


O ! 




o 


o 


O 


o 


O 


o 


O 




1 


1 


3 


3 


1 


1 


1 I 










P 95 


( 90 


50 


10 


5 1 
















5 


10 


50 


90 


95 


















-0.2 


-0.2 


-0.2 


-0.2 




3 


2 


3 


3 


3 


Ra( // rn) 


0.3 


0.3 


0.3 


0.3 


0.3 




A 


O 


O 


O 


A 




O 


O 




O 


O 




3 


1 


1 


1 


3 




usjzzn vzmn h3^b 


bkssxusssse 






100 










100 




100 














100 














100 




0 


-0.2 


-0.2 


-0.2 


-0.2 


BlfHJP4f»( ji m) 


3 


2 


2 


2 


2 


Ra(^m) 


1.5 


0.3 


0.3 


0.3 


0.3 




O 


A 


o 


A 


A 




X 


O 


X 


O 


O 




80 


3 


1 


2 


3 



[0141] Characterization in a table 1 was performed as follows. 

[0142] "Degree of dispersion": The particle size distribution of ceramic powder were measured using the optical 
diffraction type particle-size-distribution measuring device, and were computed from the acquired particle size 
distribution. That is, the ceramic powder prepared previously was underwater distributed using the ultrasonic 
homogenizer, the supersonic wave was impressed till the place where a grain size does not become small any 
more, the grain size of D90 at that time was recorded, and this was made into the marginal grain size. On the 
other hand, the ceramic paste was diluted in ethanol, the grain size of D90 of particle size distribution was 
recorded, and this was made into the grain size of a paste. And degree of dispersion = (the grain size / marginal 
grain size of a paste) degree of dispersion was computed based on the formula of -1 . This degree of dispersion 
shows that dispersibility is so good that a value is close to 0 if a numeric value is +, and shows that 
dispersibility is so good that an absolute value is large if a numeric value is -. 

[0143] using the screen made from stainless steel with a thickness of 50 micrometers by 400 meshes on a 
"printing thickness": 96% alumina substrate, printing by the emulsion thickness of 20 micrometers, and drying 
for 1 0 minutes at 80 degrees C — the printing paint film for assessment — forming — the thickness — a ratio — it 
asked from the measurement result by the laser surface roughness meter of a contact process. 
[0144] "Ra(surface roughness)": — the value which formed the same printing paint film for assessment as the 
case of the above "printing thickness", and equalized the absolute value of the deflection of the center line and 
roughness curve which equalized the surface roughness Ra, i.e., a wave, — a ratio ~ it asked from the 
measurement result by the laser surface roughness meter of a contact process. 
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[0145] "Screen- stencil nature": The exfoliation from a screen advanced good at the time of screen- stencil, and 
** showed the case where there was a problem a little by x and continuation printing about the case where O 
and continuation printing are impossible, in the case where it is completely satisfactory in continuation printing, 
respectively. 

[0146] "sheet adhesion": — while accumulating the sheets which consist of a ceramic paste concerning a sample 
and heating at 80 degrees C — a maximum of 1000 kg/cm2 up to — when it pressurized, it investigated by what 
pressure it would reach. 300 kg/cm2 It is the case of the following O and 300 kg/cm2 It is 700 kg/cm2 above. It 
is the case of the following ** and 700 kg/cm2 x showed the above case. 

[0147] "Structure defective percent defective": When abnormalities were seen by the visual inspection of the 
sintered compact chip for the obtained stacked type ceramic condenser, and inspection by the ultrasonic 
microscope, the internal structure defect was checked by polish and (number of sintered compact chips with 
structure defect)/(total of a sintered compact chip) was made into the structure defective percent defective. 
[0148] As shown in a table 1, examples 1-19 show the outstanding property as compared with the examples 1-5 
of a comparison. 

[0149] if it compares among examples 1-19 — the mixing ratio of two kinds of binders — the examples 2-4 in 
within the limits whose rates are 10/90 % of the weight -90/10 % of the weight, 7-9, 12-14, and 16-18 - this 
mixing ratio — the property from which it separates from the range of a rate and which was more excellent 
compared with examples 1, 5, 6, 10, 11, 15, and 19 is shown. 

[0150] In addition, the examples 2-5 of a comparison show the property which was more excellent as compared 
with the example 1 of a comparison. However, the example 2 of a comparison containing PORIBU nil butyral, 
the examples 1-3 which contain PORIBU nil butyral as a principal component (50 % of the weight or more), 
and the comparison with 13-17, The comparison with the example 3 of a comparison containing cellulose ester, 
and the examples 3-8 which contain cellulose ester as a principal component (50 % of the weight or more), The 
example 3 of a comparison containing acrylic ester, the examples 8-10 which contain acrylic ester as a principal 
component (50 % of the weight or more), and the comparison with 17-19, And it sets to the comparison with 
the example 5 of a comparison containing polyvinyl acetate, and the examples 11-13 which contain polyvinyl 
acetate as a principal component (50 % of the weight or more). In the point of either dispersibility, printing 
thickness, surface roughness, screen-stencil nature, sheet adhesion and a structure defective percent defective, 
the examples 2-5 of a comparison have the room of an improvement compared with examples 1-19 especially 
examples 2-4, 7-9, 12-14, and 16-18. 
[0151] 

[The example 2 of an experiment] In manufacture of the ceramic paste for the ceramic Green layer for level 
difference absorption, the example 2 of an experiment is carried out in order to check effectiveness when the 
copolymer which uses acrylic-acid alkyl ester and/or alkyl methacrylate ester as a principal component uses as 
an organic binder. 

[0152] The same process as the example 1 of an experiment which mentioned above "preparation [ 4. ] of 
ceramic paste for ceramic Green layer for level difference absorption" process in the example 1 of an 
experiment except for having carried out as follows was carried out, and the stacked type ceramic condenser 
was produced. 

[0153] (1) examples 20-25 — after mixing the dielectric ceramic powder 100 weight section prepared 
previously, the terpineol 40 weight section of 220 degrees C of boiling points, and the organic binder 5 weight 
section with an automatic mortar, it kneaded well with 3 rolls and the ceramic paste was obtained. 
[0154] As an organic binder mentioned above, the reactant monomer containing a carboxylic-acid radical, the 
alkylene oxide radical (RO) n, a hydroxyl group, a glycidyl group, the amino group, or an amide group used 
what is contained as a copolymerization component, using an acrylic-acid (methacrylic acid) alkyl ester 
monomer as a principal component. 

[0155] more specifically, it is shown in a table 2 — as — any of examples 20-25 — also setting — as an acrylic- 
acid (methacrylic acid) alkyl ester monomer — isobutyl methacrylate — using ~ this — 90-mol % — it was made 
to contain and a different reactant monomer as shown in a table 2 in each of examples 20-25 — ten-mol % — it 
was made to contain 

[0156] When an above-mentioned reactant monomer is explained to a detail, as shown in a table 2, in the 
example 20 An acrylic acid is used as a carboxylic-acid content monomer. In the example 21 Ethyleneoxide 
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methacrylate is used as acrylic-acid (methacrylic acid) acrylate which has an alkylene oxide radical. In the 
example 22 2-hydroxyethyl methacrylate is used as acrylic-acid (methacrylic acid) alkyl ester which has a 
hydroxyl group. In the example 23 Glycidyl methacrylate is used as acrylic-acid (methacrylic acid) alkyl ester 
which has a glycidyl group. In the example 24 In the example 25, N-methylol acrylamide was used as acrylic- 
acid (methacrylic acid) alkyl ester which has an amide group, using dimethylaminoethyl methacrylate as 
acrylic-acid (methacrylic acid) alkyl ester which has an amino group. 

[0157] (2) examples 26-31 — the dielectric ceramic powder 100 weight section prepared previously, the methyl - 
ethyl-ketone 70 weight section, and the ball 600 weight section made from a zirconia with a diameter of 1mm 
were supplied to the ball mill, and wet blending was performed for 16 hours. Next, ceramic slurry mixture was 
obtained by adding the terpineol 40 weight section of 220 degrees C of boiling points, and the organic binder 10 
weight section in the same pot, and mixing further in it for 16 hours. 

[0158] The thing same as an above-mentioned organic binder, as shown in a table 2 as the example 20 
mentioned above in the example 26, The same thing as the example 21 mentioned above in the example 27, and 
the example 22 mentioned above in the same thing and the example 28, The same thing as the example 23 
mentioned above in the example 29, the example 24 mentioned above in the same thing and the example 30, 
and the example 25 mentioned above in the same thing and the example 31 was used, respectively. 
[0159] Subsequently, by being [ 60-degree C ] under hot bath, and carrying out vacuum distillation of the 
above-mentioned ceramic slurry mixture by the evaporator for 2 hours, the methyl ethyl ketone was removed 
thoroughly and the ceramic paste was obtained. 

[0160] About the ceramic paste and stacked type ceramic condenser concerning the examples 20-25 mentioned 

above, and 26-31 , the result of having evaluated various properties is shown in a table 2. 

[0161] 

[A table 2] 
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[0162] The characterization approach in a table 2 is the same as that of the case of a table 1 . 

[0163] If a table 2 is referred to, it turns out that examples 20-31 show the outstanding property as compared 

with the example 1 of a comparison in the table 1 mentioned above. 

[0164] Moreover, if it compares among examples 20-31, the direction of examples 26-31 shows the more 
excellent property in respect of dispersibility, surface roughness, and a structure defective percent defective 
compared with examples 20-25. This is because primary distribution processes and secondary distribution 
processes were carried out and the organic binder was added in secondary distribution processes in order to 
obtain a ceramic paste. 
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[0165] Although the above example of an experiment was a thing when dielectric ceramic powder is used as 
ceramic powder contained in the ceramic paste concerning this invention, even if it is not influenced by the 
electrical characteristics of the ceramic powder used and for example, magnetic-substance ceramic powder, 
insulator ceramic powder, or piezo electric crystal ceramic powder is used [ therefore ] for it, it can obtain the 
ceramic paste which can expect the same effectiveness by this invention. 
[0166] 

[Effect of the Invention] According to this invention, as mentioned above, for a ceramic paste The mixture of a 
polyvinyl butyral and cellulose ester, mixture with polyacrylic ester and cellulose ester, The mixture of a 
polyvinyl butyral and polyvinyl acetate, Or the thing which mixed two kinds of organic binders physically like 
the mixture of a polyvinyl butyral and polyacrylic ester, Or the copolymer which uses acrylic-acid alkyl ester 
and/or alkyl methacrylate ester as a principal component Since the dispersibility of the ceramic powder which is 
contained as an organic binder and contained in a ceramic paste should be excelled When it must have a high 
pattern precision and a very thin ceramic Green layer must be formed, such a ceramic paste can be used 
advantageously. 

[0167] Therefore, according to this invention, it sets to laminating mold ceramic electronic parts. In order to 
form the ceramic Green layer for level difference absorption in the field in which it is on the principal plane of a 
ceramic green sheet, and the internal-circuitry element film is not formed so that the level difference by the 
thickness of the internal-circuitry element film may be lost substantially By using the above ceramic pastes, 
laminating mold ceramic electronic parts with high dependability without structure defects, such as a crack and 
delamination, are realizable. 

[0168] Moreover, when a miniaturization and large-capacity-izing of a stacked type ceramic condenser can be 
advantageously attained when according to this invention it becomes possible to fully correspond to the demand 
of the miniaturization of laminating mold ceramic electronic parts, and lightweight-izing and this invention is 
applied to a stacked type ceramic condenser, and this invention is applied to a laminating inductor, 
miniaturization of a laminating inductor and high inductance-ization can be attained advantageously. 
[0169] Primary distribution processes which carry out distributed processing of the primary mixture which 
contains ceramic powder and the 1 st organic solvent at least in this invention in manufacturing a ceramic paste, 
Secondary distribution processes which carry out distributed processing of the secondary mixture which added 
the organic binder to the primary mixture which passed through primary distribution processes at least, By heat- 
treating secondary mixture after the process which includes the 2nd organic solvent with a relative vapor rate 
smaller than the 1 st organic solvent in primary mixture and/or secondary mixture, and secondary distribution 
processes Since the clearance process which removes the 1 st organic solvent selectively was carried out, the 
dispersibility of the ceramic powder contained in a ceramic paste should be excelled further. 
[0170] Moreover, it sets to the manufacture approach of the laminating mold ceramic electronic parts 
concerning this invention. The ceramic slurry used in order to fabricate a ceramic green sheet If it is made for 
the ceramic powder contained in the ceramic paste for forming the ceramic Green layer for level difference 
absorption and the ceramic powder which has the same presentation substantially to be included The degree of 
sintering of a ceramic green sheet and the ceramic Green layer for level difference absorption can be made in 
agreement, and generating of the crack by the inequality of such a degree of sintering or delamination can be 
prevented. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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fct75-^^'J->i/-hi: t itflB-b ^ £ -V ? ^ 'J - 

»***tfcnana»K*«fc. «rew«iHitts*B<D« 

«jftM«Slltni=4: < r «t 5 KSiiE-tr =7 s ? 

-5 c i icj: -? r ff^JS * ^f=SM®JRffl-tr 5 £ 'J — 

KrE*r»><-r>* > <fc Lt. tfu t*-;u^^— ;u<k-ir;u 
d— xiX^;u.fc<7);S^7&<m^;h.-5u «ilt7 5 

[If*il2] -fe5£ -v^X^U— . ^IS^-xt-fc 
<fc tf-fe ^ £ ? X h^Ji^JtfflmU 

sijia-b ^ 5 v ^ x ^ 'j — £ a z. t \z & -o x ^# f) +i 

fc-fe^ 5 v<7<f*)— ht, IftfS-fc ^ £ >y ^ •y 'J — 

*<»*aF*lftlMMtl::t&E-fe5 5 X h£tt-£-T 

Szt ICcfc oTff$fig$^fclS^?&i|Xffl-tr ^ £ y £ 9 <) — ■ 

tt*©ltrEtt*^*£»*W3* elisor. ±OT 
tUE-tr^^^-X H*, -fe 5 £ * <h , 

«rlB*«/W>yt Lt. tK'JT^ 'J/HSxx^jMii: 

7 £ y $ V?9Aa>ttift£ft. 

J; tf-fe 7 £ •> ? x h^-€-*t-?4xfflSL, 

mTlBHz 5 £ x ^ U — £>&ff2-t -S C t |c <fc o T » £ *i 

fc-tr^£>i<^^ , J->->— ht. WE-b^s vl*?*) — 

#JSS*ifcfl»liIH«*«4:, flMEnffUalBBXRaJi: 



■;—>->— hOBfriB±®±r'35.-orsuiBrtSPii]KM^K 

4<»***L«:L^ilgll=«HB-b 7 £ "J 0 ^— X h £ 

6 C £ iz <fc o T Jf^JiE $*tfcSM?Ri|2ffl-b ^ ZvWJ — 

«iS<7)HtlfB«^m^^W^ate^Ci:l=ckor, ±OT 

«T!B£<D«ISI*£4&J«-f -5. #iS£«*.S. SUIS-tr 

7 £ "j <? m^SPS<DSig^;£r- fe o X , 

ffrlB-tr ^ £ v * ^— X h I*, -b^ 5. v *tSjg 

[If** 4 ] -tr ^ £ v <7 x ^ 'J aSStt^-x h 
efc t/-fz 5 £ V ^— X h ^ ^n^fflm L . 
fllB-tr ^ £ v<P X 7 'J — ^ -5 C i: 1= J: o T & tl 
fct75 7^^U- > •> — K t . MI B -tr ^ £ ^ 'J — 
> v— hO)±®-hlc^-(D]?^lc J; ttz t>-T J: a 
l=gp^MI=StrtB«Sl±^-X H^t5Ci:l:J:oT 
^J*$*tfcrtgl5|HlSSB*iSt. HulBF*ggPlHlE&B*)l<7)(l 

'J — >->- h(DffiIB±®±T?fcor«iIIBrt$PlE]K^a 
A^jS^tuSrt^igElCBlriB-lr^ £ -v^^-x h^#-^-r 
i, c fc ic i otitM * +T.f=S^?6ittffl42 5 £•>•>•>* 'J — 

BUIB±CD«IH*^iSJ«-r-5). =&•!?! «^M-fe 

5 £ 0 ST S?fi&(7)S! it^ji -C 3c. o T . 

frffi-b ^ £ ^ ^-X hi*. t7 5 7^{9*i. *«8 

'J^iX^r;Hlt<7)ig-&^iA<fflLNt>^^, ft US 
-tr 7 £ V ttTSSScDSgit;*;*. 
C«**5] -tr : 7£->-f X^'J— . ©Stt^-x hfc 
cfcl/-tr5 £ v-5"<— X h^-e^t-r+i-fflSL, 
«TE-fe5 £ 7?^7 >)-£rfLB?Z> Z t lz&-DXmt>1X 
fc-tr^£ -v^^U — hi:. HdE-tr^£-y<7'7*'J — 

icSP^-^lzStJlB^Htt^-X KS^tiCiCkot 

^{z^^^mmmzta < -r«fc a £ v ^ y 

■J— KflD^rE±®±T*fc'ormrEf*3SPlHJKSmK 
7i<^fig$^^L^l|ElcME-fe^ £ v9<<—7> V&ttS-f 

«aromE«^f^^a^ate'5cticj:or. ±<d 
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7)\>*Vyir*i-*<< KS (RO) n . -7*'J->vJ 

»*«5 lriB«<D*lJf I!Hr7 5 •V^B^SUStDSjg:* 
5*. 

[if#«7] frfB-tr^S X h^fflttldS 

friH 1 X'A&JLmzmtzffim 1 < t tun 

fE*^/\*>c 2 s 2;* 

a-scxa*. 

mmwizmm 1 ^;i^^)fc £ fei//sfciiitrsB2;^s^^i 

[11*118] BtflB-tr^H-y^X^'J— li, ftJlB-b^ 5 
X hlz#S^-5ffrfB-b^5 •i'^^irllSMlr 

[Iftjfcif 9 ] iitrfe-tr =7 5 v -7 x 7 'J — n <*: fifJfB-fe 7 
5 -7 ^— x h fc-f-;h,^;h,#£;h-5-fe 7 5 v >? 

8 (Dlvr;ttAMcfBt£(7>»Jil!>-tr 5 5 -y <7 H-^-gPS (Digit 

[li^ni o] tfnenffisiBsxnii. zihdihi::» 
s§»^^-r-5<fe5i~iBM$n-5p*3Si5mfii-e$)y. atr 

E»JBS-fe7 5 v Slt^S^ayf 

IS*«9l:8BSE©SJ8S!-b7 5-y^e-7-gp 

[IMUf 1 1] itrffi-t: 7 5 * X ^ 'J — fcckl/gtlfB-tr 
L^L8(DL>-rtlA>lcfBK<DaJlM-tr5 3 •y^mT-gUScD 



*»« -oy^-efcs. is^si 1 izmmnmm 

□ 

^7— )\st-izJUn— xxx-rJUfcOTjg^&^t?, -tz^ 
[HI#*1 5] -fe7 5-;/$f&3££, *«j§S<Jt. *t£ 
& x * t- ;u S <t -fe ; u p — x x x t- <t S #5 £ t.\ 

-t»7 3 yV*— X ho 

[«#*i 6] -iz7 5-y-7i»^t, mmmmt. mm 

?^-X K 

[m#jsi 7] mmmftit* mm 

t\ -tr^S vV^— x h„ 

nt*ill 8] -tr^S -y<7|»^t. *«jt»J<t, Wti 
^JF^xx^^fc^ur/^fciot^ 5» ? 'j ;H/^+;n 

X ho 

[M#if 1 9] BfrtB*ti/^-<>^l*, ffis&7 V >) 
^tUVt^-f Ki (RO) n . 
8 lrfBi&0>-tr ^ 5 ^— x h „ 

[ffl3fc3l2 0] |f*ll1 4 3oCUL1 9(7)L^•r^^7!)McIB 

'>tc< <t titriB-t^ s -7t»3Si:m 1 omm^mt 

Bfrisi ^ifcxfi^itifcBtiia i ;*;i^!&!iic'>>=c< ,t tmr 

^Uixai:, 

mjffim 1 ©^j§SJ <fc y 4B**£«3ttft</Ji $l^2©t 
^jt^iJ $MtB 1 Sfeig^ fc ck I// S tz lifrlH 2 
ic^S-t+^xSt. 

SfFlB2^»i5cxfI<D^, StII3 2^;1^^l$*0Sft5aS-r-5 

427 5 <>^7^— x hO)S!!jt73?4. 

[0001] 
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x hte&xf^toSt&fif&lzm-i'&ttW* tele. -tr^== 

[0 0 O 2] 

[0003] 2*. »Hf*sflm««ai:K)& fl r««? 

MIL /Jt&1bfro£*{kft<tt*K ca>«fc3JEj:«^M 
^ t LTJBl*&*i*«£\ - CD cfc ^ fcfSJfSHz ^ a ^ ^ 

T>itCDii^(C(i. /JxS^b^^*§fi<bO>^*A<iS^o 
[0004] Slt7 5 ^ ^ 3 >-T>"9"^fil3aLe}: 5 <k 

LTCDv'J a — >HfBI^(cJ:oT=i— -r-r ><7£titz. 
»*-?U-Kft«IHLr, fcir*_i;fJ?£ifc1 O /i 

[000 5] ±aLfc-b95^^yj — h 

[0006] ■te^Sy^'J — >v— h2jfr<3tl# 
ttfr&*IR4*U aa<C**3Fl=«Bf$*ifc*. H6lz 



[0007] ca)^a>as#3tt. wn^ftic^ux;* 

[0008] ccDcka^SB-fe^S^^^v^r^-y-lcte 
i*r. -ta>/hS!<bfro*M<bi3»-*-«*#*»a*i* 

[0 0 0 9] LfrL&ft<&. ±ii&OJ:5^^JHbfccfcl/ 

»JB<b*<iitoiiiiiri$i\ ftg&mai (7)<&J?^<DJ?I«<7> 

$ *i r t * £ $p # t 5 t * t <d m v (d m <d m 

[0 0 10] WH(*^^3f 4|z*5l^TH8lC*-r J:d* 

**tM4JtttM*«CDrtSU«ai LfrflMWfillcEJUS 
*iTl^l^ffl»irfcl^rtt. :f UXXg<0|gfz]tRM:*: 

[0 0 1 1] gl8(C^-r c fc'5^^lH*^^^ > 4<D 

[0 0 1 2] Z<D<fc9£:^«P<&fL g@*75'^3> 
■T>-y-a)flMBtt*«T*-&4«Hfc«i:oT^ft. 

[0 0 13] ±iffi<0J:3«BIB*lB»-#"*fc«>. fct*. 
lis S2^^-Tcfc5^. t75^*y'J->->- h2± 

v<7<f 1 )— >B 5 ir £ o t^S'^^'J-^iz-h 

2±T?(Drtsp«ai o)jf^(cj:^^^iia6 < ji^^< -r 

C<b7!)<. fctAI*. 1*HBH5 6-9 4 7 1 9#4i*. W 
l¥3-7 4 8 2 O^a. tlif 9- 1 0 6 9 2 5# 

[0 0 14] ±i$CDcfc5l3 % K^P&iRffl-fe^ 5 

i tfaji*rti=ttit»>BtEJi*#trL**«»t*3'c 
a)Weo)«*a)*3&<*JiMi=± eft < * y . 
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[0 0 15] -ta>S3^ Ifi* Lfccfc 9 £ •> 3 
Izj:*^ — K^Afcl*ofcHe*±i:i::< <t^Ct 

[0 0 16] 

5 S — >Jf5li. -b5 £ y<7? 1 ) — >v— h 2 

Jgirg3@ijmcJ:orff^-r5fcftiri±. 4z5 v s**— 

[0 0 17] ZftlCfUilLT. fcfcitfftH?3-7 4 
8 2 0^a-eiJ:, WS'^^hSffifeK), 3 
#n — /UlcJ:«»flkaS3b<n$$tlTt^A^ CCD J:? 

tt**tfc»IMt*»*Ct4<HI|-Cfc*. 
[0 0 18] 1fe75\ f#fH¥9-1 0 6 9 2 5#^ffiT 

I*. -tr5 5 v<7<f l J — h2<7)fcib(D-tz5 5 y^x 
*u£ Hz 5 U — > >— h 2 0j$ff2(Bfcttf::ffll*£ 

1 <D*<a«#j<7>^cfeyiS^om2o^a5s»j^ira^ 

"fe 5 5 V O V l ) — >J1 5 (DtzlsbcD-b^ ^ x h £ 

[0 0 19] Lfetfot, ±&Lfccfc5KLT»e>*lfc 

x^'J-^fcte^-x ha>*SSl*tt<. fctS.«7K— ;u 

[0020] ^<n&o\z^ n&n&i (Dmfrtmm&m 

[0 0 2 1] £fc. S^®JKffl-fe5 5^^^'J— >15 



-tr5 ^ v<?<f x )— h z(om^tm< 

[002 2] Ja±(DCi:*^ ISJfHz^S ^zj^tt^ 
[0 0 2 3] ;g^xg|::fci+£Hr5 5 vVftMO) 

[0 0 2 4] S*»iRffl4z5 S 'J — >I5 

*»J*Ltl^4, 3 a SCtlCcfc-D 

1 k&m®L>&m-b3 5 y^yy— >B5 £i*ofc3«s 

[0 0 2 5] *#f!8¥9 - 1 0 6 9 2 5#^«[Cffi 

&-th*.=> S -v^^— x H:t*ii4t«/\V 

t75 v^yj- h 2 Zm&irZ-tz^s. y?x=? 

*u S^^iRffl4z5S^^^ , J-->Ji57b<c:(D^}t^J 

¥9-1 0 6 9 2 5#^$gfZfea^-tz^ S y^K— X h 

[0 0 2 6] »B-tr5 5^^=i>-r>iHcHilL 

[00 2 7] t^V. ZOf&BMOgffilt^ ±ilELfrct5 
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[0 0 2 8] ca>5gBJOTftfe01fl*II*, HiJiEL/rf&gqaJlX 
ffl-b^ 5 v M<D & 5 izMthTMl^iZ? £ "J <7 ') — > 

fi * L <fc 5 .fc 1" £ C i: Tf & £ . 
[0 0 2 9] 

[0030] £-r. -b^s ^x^v— . #mts^— x 

[00 3 1] &|C, t757^X7'J-^tliCt 

•v -7 'J — > is— \-<D£.m±\z*:<Dm-MzJ:&ISim& : b 

tzt,-?£o izwAmizmw&^-x. h «• tt-5--r « etc 

J»*M= «fc SKi^ HHMI-'S: < "t <fc 7 l=-b 5 S v £ ^ 'J 

t£imt$llz± *5 5. y 5 <<— x h^ft4t5Cirl:J:oT 
ff-Jdc £*if_l£Mi»J|Xffl-fe 5 5 ? 'J ->S <k £ fit* 

[0 0 3 2] JKIC. C4l&ttft<0tt««fitt$9^B43 

[0 0 3 3] fit, ^<D«IHtA<M^$^t-i>. 

[0034] c©«fc3fcafc*Wxg*«ii.S. lilt 
[0 0 3 5] -Tfcfr** «/U>«ftLts TK'je- 

;^f7-;^t;i/P-xxxf^i<DltH!i, tK'JT 
fctt* tK'J f-;u^^— ;ui7KU7^ u^ixxf^ 

±rt»4t4*I^ffll^*iSui: £f#£S<t LTl> 

So 

[0 0 3 6] ftV/W^&LT. -t&LfcT? 'J;Ht 
7^+;UXf^j3J:l//tf:IW £ * >J ;H7/^;U 

O) n * <7*'J->i?;uS. 75ylJfcli75 K 

[0037] zo>&5Um&'U^?£-gt;-k : 7*v<? 

[0 0 3 8] "f <ttt7 5 7^t»5fitS 



tist. i *»tkxe*«fc i *a*«Bi=*«c < 1 1, 

*«/ W >*"£flnjtfc 2?»t;g^£#gfeffli3-r-5 2&# 
ifcxai:jb<SgJSfs;2F*i-5. :ct-. #«/<-f >$r«\ 2:* 

*i, ;z0>ff2<D#ttigfflf2. 1 3MHBtxaa>Sl*"Cina. 

lz, 2«#KJ8(D*, 2*3E#*BSa»ft3-r*Ci: 

ir^or. n ro^asm^s^Mir^-r-s^xa 

[0 0 3 9] C(D?gBf3|z&l''T. b^S vWJ—l/is 

— h&WLWir Ztz^zm^^tih-b^ V ^ 'J — 
li, fSSKUUB-b^ 5 •vVVV — Ism&mfiLT &tzlto<D 
b^5 -v^-X hlc***t*-b5 5v^»*t*JlM 

ic^i:<ajjg£*-r'5-b : 5 5v^t»3i;£#t?^t3!i<»SL 

[0 0 4 0] *fc. C10)flWor)!ftSMJEtSlffifi|*SlCfct^ 

T, b^5*y^x^'J— fe.ferXb^Sv^^— X KC-f 

&6.k£. ae-b^s^^nv-r^-y-^sijt-r-sci:^ 

[004 1] ^(OfEB^OTflfeOD^M^SIJtig^RIC 
ic^-tt^tt^^n^-b^S -y^t9*l*. mtSf* 

^ * £^i§-r •& c t tfx- * « . 

[0 0 4 2] Z<D*iIM\ ±aLfc*5ftttJ6* 

r= * o r ?# b Hfc , as a-t 5 5 ^ a^-su a r= t iri 

[0 0 4 3] ZCDSgBJIi, ±5ELfc^5^b7 5 

[0 0 4 4] 

[^B^roHJfiCDff^^] C(D^B^(D-5ISfeff^^<Dl5iBJ£ s 

zonMKmiz&zmm-tz^s. vi^ ^wmfeft 

[0045] z<D , gmBm : £mi&t zizfotzv . -t^ 5 
gem® 1 ©fcft<D»®'tt^— x hfcckixeMKijRfflb^ 

[0 0 4 6] ±5EO-tr : 5 5-v^X : 7 , J— I*. SfSf*-b5 
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"f-r >y$*if~. fc<t*!47t^jxx^u:7^;uA<D.fco 

[0 0 4 7] ±5E<7>cfc y^'J— >V— h 2 

**i* 0 fc MWt«i 14. fctsttf. x*y— >eph«i= 

(DJS^£^f Lri^r. Lfc^ot, i?^ S v<7<7 l ) — ls 

>— h 2±lzf4« C<7)J?^[rJ:-5l3:M^tfce)*n*c 
[0 0 4 8] J:&Lfcrtp$««1 <DJ»^lz<J:£a 

RMMWH-b^S^^y-- >i5 4<»*3?*i 
«*»4U!Hz 9 5 s> £ ^ 'J >S5(4. P^§pmHi 

—x y — >BPB"J*f=«feoT{*#f SCilrj: y 

♦v?^— xh4. ca>jBwi=te^Twat**ti(D-e. 
-€-a>»a»coL^ri4aa-r4o 

[0 0 4 9] ±atLfcBHH-T?(4. AAUltMLfe 

[0 0 5 0] ±izE<Dcfe^l3 s U — H 

l5^MShfc, H2lc«-rcfe3tttt^«lift*6f4. 

y»J->v— h^S^MtaSCtlCcfcor. Bile-* 

[0 0 5 1] Z(D±(Dmm»3 a [4. ffi/f ^ftC: ^UX 
[0 0 5 2] ±i^C0cfc-5ir. S»»JRffl-b5 5y^y»J 

— >Ji 5 ctizcfe or, Bi lc— £ 

oi-. ±<Dmmw3 aizfct>r. wsb«ih jwaa-r 4 



»<t(oiar<7)»^(7)MA<iiKMrz4i:&< «py . gi3(c 

[0 0 5 3] CKDSgBirtt* a«iRHt5 5^^yu 

y ;u»T;u*;uxx-T-;utecki;/*fcf4^ £ * y 

[0054] mwu>?<Dmimm\t* -tz^s^ta* 

[c^Lr. 1-2 011%, *?£L<J4. 3-1011 
[0 0 5 5] mWU>?ttjLZj%£^z^3iH2>b(D 

T/^UTVU-rfc K <k (Defect or*#£;fx§ 

g*<6 2-8 2^;u%cD{£fi^ P n p. *a^sfc<ti;sfi 

r**/<-r >yt«:*ji^i*i(=$**i**y e-;u^^ 

[0 0 5 6] -ii;up— xixf;^ Lrf4. fct^tf. 
-hn-tr;up— x. BK-tr;up— x^^!4x^;u-b;up 
— x^$fflt^^c < ^:^r^^>o 

[0057] tK'Jt^ y;u^xx^;u^t Lt 14. 
■J K *T)i>T<? 'J u— K^cdt 7 ^ g 

[0 0 5 8] TK'JRSt-^d: Lri4. ffSO^SCD 

[0059] iz;up— xxx-r;ut7Ky t*-ji/?f7- 
xxx^^ucDlt^^it+tii. x^7 y — >9iejttA<fi< 

SMi»i|Xffl-tr^ 5 ^ ^7 ^ y — >® 5 A<M**ifct7 S 

^^yy->v-h2$a^atar^ux-r^^^. -t 
a>*«/<-f >y(D«-^o)*Bf*Ui3aiSi4-*i^f4. -fe;up 

— xxx^;ui:7Ky e-;u^^— ;ut(D;S-&H:**. 
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10/9 oii%-9 o/i oms.%ommizm^zt 

[0 0 6 0] TKUT^'J^Kl^f^att^P-Xl 

5 3W»J«*#Lfc-b9 5 v — h 2 

So -fe^P— Xxx^U&Jt^tfSl^il^lcli. 

i 0/9 oii%- 9 0/1 omtt%<D&mizM&z. t 

[oo6i] tKU tf— ;u^5— ;ut7K 'Jftat-;ut 

±:<7>jS$lt¥£* 10/9 0li%-9 0/10H% 
(DlBBlcS^ LI*. 

[0 0 6 2] tK'J e— ;ufc#U7^ U;Hli 

fJI/fii©;16]t$$, 10/90H%-90/1O 

[0 0 6 3] 7^'JJH7;i/^xxf;^J:i; 
/£fcl*;*$ ^ y;uK7^*/Uxx^;u£±j$#£t-£ 

(>$^y;uK) 7^nzf;btLtit 

5ft7$u;u» 7^+;nxf l 

u— K if^7^'Jb-h, x^;u> £^ y u— k 
-r v^p t°;ur^ 'j k ^ v^p t p ;u>^^u u— 
K y^7;i/?^7^'J i^-h, /;u"7ju^;uy 9 

;^f;^^^Ul/-K v<7 PA+y^i? y U— 

^7^7'J U-h, 2 -X^U^+v;^ b-h? 

*<fcSo 

[0 0 6 4] ±5ELfcT^ M i^^+il/XXf^fcck 



S(RO) n , 7KS»s ^'Jyy;H, 7S/SSfcli 
7 £ K»£*»-T *JEJStt^E/ ^-3^*«*J*»i: It 

[0 0 6 5] laLfc^^VS^^^-drlt 

*;u7t*>«. 7U-r>i, -r^=i>K. :?-?ju»*<z>^ 
fiafox^^^v^t-E-^/x-^xx^^&So c 

[0 0 6 6] 7/1/+ Jl/4l-7;i/+ 1/ bt+^'f K (R 

o) n u;u» (***'j;uK) r^yu— 

U K&SlMi:/P t 0 U>^*+M K£ffll>S 

:t4<B*Ll^, 7;U*U KCDig^fZfi. n 

tt*<«iiB 1 c 1ST r S fc «) V fc £ o 

[0067] T;u*;utti=*K»**-r4T^ y;uK 
V**u;u») 7;u4^uxx^;u<t lti*. feet*. 

a-tKD^yXf^^'JU-h, 2-tKP + 

yXf;^$^iJL/-K 2 - t KP + S/^U7^ 'J 

U— K 2-t KP + v^M^^'JU-h^feSo 

XfE^SJg^igT-TSo <t#IC 2-tKn+yxf;i/7 
<7 y U— h*fcf*2- t KP+vxf^^t^ ij u— h 

f#So 

[0 0 6 8] T;U+;uSlC^f»J yy^iJtt57^ 'J 
^'Jyym'Jb-h, ^'J^^ii^'JI/ 
[0 0 6 9] 7;i/^SC7 5 KS*fcl47 5 KS^S 

-TS7^y;uS! (>£^y;u^) 7mxxf;^i 
s/ifi^^ y u— k viwsyiw^ 

■J U— K yx^75yxf;M$i;'Jb»K 7^ 
U^7 3K, N-y ^p — ;u7-> y ;U7 5 h\ v7-tr h 

>7^y;u7* K^fcSo 
[0070] ffio>#t«$prffi<pKfl?tt^y <t 

[007 1] ±aLfccfc5 3S:*;u*>K*.- 7^u> 

^-+^-< KS (RO) n , #Vis&)\,m % 75 

^(*ird5toSf»J#l*s WzKCSFtiftl^ o. 1-5 

[0072] ±i£(Dffifflrtr*. s/Stt^y v— (omnm 
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[0 0 7 3] Ctlb^JStSti^y?— I*. T^UJUi! 
[0 0 7 4] T^'J^l! (*$?>))lyM) 

^;u£±f£#t-Ti>#S£#0>5i-^*i*. 

1 0 O 0~ 3 o o o o OT-ft£>;i tA<$?£ L< . «fcy# 
£L<I*. 1 0000~1 OOOOOtStlS. ^1 

# 1 o o o^T-eft-st. -*r«/<-f> itammtitfm 

<. 5IS^«TL. »^-g*<3 0 0 OOO^Jgx. 

-St. »««6flE*<!» < ft y . * Mb Lie < 
#>t?ft ^ 0 

[0 0 7 5] (^5»^'J-»UK) 7^^HX 

T;u*ifiR»tr**«di*:ii. fctill*, %0>J:?ft 

[0 0 7 6] -rsefr*.. ;SSfh 93Ka>7> 

-9—. jSTQ— hfc<fctf^S:tfX3|A'ff£$l*.3 1 'J V 

hJUOT-tr/^^l'^^Xnlc. h;ux>3 0 0g£A 
ft. m.m±'*£i%iT\ZjSlsX. 9 0°CIC;^;g^Jjpf^L. 
SMiSTP- hf=tt)tB*1ll 1 5 O g tm-kffitHiftL tz 
t 7L [trnWHt^ls-Jj )\y 0 . 5 g t£tfc&*K *StS 
#^&#Jt0>;g^£2ftFifjAMtT;i§Tl,. $£1::. il 

stsa-ciBMijiiittLfc*. ^jp-r-scti-cfcor. t 

■t -S ft S^ri* £ m -5 c t /)<T? # 3 . 

[0 0 7 7] CCD^BJ-C'I*. ±i£a> e fc5fcftS&fc-5:f¥«l 
tzth(D-tL=? 5 •J/?*— * hi*. $?f:L<f*. XCD&vti: 

jjmz&-oxmm.2*i&o 

[00 7 8] "rtf*?*.. "fe^S h£SS»3&-f £ 

tt-fe^Ss^fasfctSSl <7>*«;t$i]t£ 

*t?i ^;I^fei$»SJfflS-ri) 1 :*»lfcx?It. C<7)1 
^ifcxfi^igfc i «a*ttlc^«: < 1 1 W >^ 

$*n^./= 2 %a$*s$ ttffcfflm-r -s 2 ^»x?i t wm 

[0 0 7 9] CCDcfc 7 1 &#*fcX8-C!*. *«/<-f 
^tA<#^-efti)„ C<7>1 ^ftXHTI*, t7 5 7f 

fctt^fr-5CtA<T-#i)ttt,l=. -b ^ S <7 t9*<D 

[0 0 8 0] *f=, 2X.ft%LX.mX'lt. ±&<D&5lZ* 
1 ^iiXS-C»b^fc-tr7 5-y-?|8*(DSl,^tfc14^ 



*tftL.fc££. >y^+^oK)-|zS^$-t+ 
[008 1 ] COSf^LL^Slit^T'l*. ±a©g 1 0) 

$LNm2 0)#^)§^Jtffl^b*l-5 o crom2<D^jgsj 

I*, 1 $Z#&I.m<D&mVtDx.H>tlTb, 2<fc#ifcXfl 

-C'flnx.t>;h.fcj!><£. 2;^izxg<Deiig-et»iiADSA$ 

ftT=b <feL'». 

[0 0 8 2] -f- LT. 2a<Hsia®t, 2 

[0 0 8 3] CcDcfeaiC. % 1 OT*^5t^J(DP^^ A<. 2 
;AttftfcX:fIOT^C*li£$;h£(DT'. 2 ^UtXfKCSPg 
irfcUTi. 2?fc;I^tSi<Df£Jt£tf;©&*He< LTfc< z. 

t*<nr«g-c-fty. Lfc*bt> #fifc£«£it3g£iw;s<Jif 
»-5ctA<-e#4. 

[0 0 8 4] ±5E(Dct 7 ICLT?#?>+1 fet7S ^-J7K— 

a#-r-5ct*<fco-ct. n«fl<)i-m2ro*m;t^ja)^- 
s#A/r*^s. H2(D**sj§siji*. m i y 

*S*fi)T^fiiJilTI=ffll^.i)CtA<T-^, fct^iix^y 

— P°^iift < C t £ ?i#gi=-r-5. 

[0085] Jlj^cD^^*Lt^t^jt*j^lcfct^r mmzti 

Z> 1 3e»SkXSj3J:i;2 ^SftXST'l*. tztTUitf— 
[0 0 8 6] ccoMii:£;£l::fci^T. mi(Dmmmffl-£ 

tzitmzam&mMt LTffl^6*i**«»JWt Lt 

iMS?■r^^l^c^:t^ t> 

[oo8 7] zai^o^mmmomt lti*. 

7t?p>. "rive**— ;u. v^p bfu>^y =i— ;u. v 
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[0 0 8 8] J:y»*L<l4. % 1 0>*r«**Ji L T 
[*. 2 0 e C(Cfc!t5ffi«|g»iiJtA<1 O O&Lt. $bfr 
»*L<lil 5 0Bl±t<[:**«»#j36<atf*i«. K£ 

;u^;u (M12 6. 5°c) olMg^i ootL 

[0 0 8 9] mi<D#«J§SlJfC®LfcffiWlgSiajS)b<1 

(SSltM4 6 5) . y^;u-< v:?^;u^ h 

> (0 1 4 5) . T-t h> (B7 20) . hiH> (0 
19 5). /<>-tf> (0500) . y — ;U (0 3 7 

o) . x£y — ;u (^203) . ^v^p/^y— ;u (0 

2 0 5) % R»X^;U (0 5 2 5) . ftSYV^ 
(01 5 2) % (0 10 0) % 23«fctf 

[0 0 9 0] ffi^u cfcU»*L<{4. m2(7)*«S?g»Jt 
LT(*. 2 0t;f=fclt*ffi»*«iaaE36<5 0J5lT4:tt« 

fcto."efc£>o 

[009 1] ff 20)#«SMl=a LfeWMWt5 

^rh> (*S*f^£SilJt4 9) % y f^t;uv;u^7tf 

— h (04 0) . -b;i/V;U3fT-b-r— h (02 4) . ^ 

^;nr;uv;u^ (0i o) % y^PA^y-^ <pji 

OWT) . (0 1 OkLT) . vt Kn-^Utf* 

;u (01 oisiT) s -rv*p> (01 oiaT) . i^- 
;utf**— ;u (01OJUT) . v^p tfu>^y =i — ;u 

(0 1 O&T) . K (0 1 OJ^TF) . 

ztTJistuist: \ — ;u (04OJUT) . t$£lfz:ti£><Dm 

[0 0 9 2] mi fc<fc^«2(D^«58*lJS-f*l-f ? 

jftl=«t**36«. ffl J: tf » 2 0)«iigfl(Dft^a)lK 

[0 0 9 3] HraLfc*«*fflO>«t Lr*lffctO)(D 

;i,X^h> (7 9. 6°C) . ^fMV^Wh 

> (1 18. 0°C) , 7«fe h> (5 6. 1 °o . h;ux 

> (1 1 1. 0°C) % K>if> (7 9. 6°C) „ 

— ;U (6 4. 5°C) . X^y— ;U (7 8. 5°C) . -fV 

;7p/*y — ;u (8 2. 5°c) % (7 7. i 

°C) . |»-fV^;i/ (118. 3°C) % y-fv^ptf 

;u^h> (14 3. 5°c) . y ^u-fejuvn^r-tr-r— 



h (14 3°C) . -bJUV^T-fe^r— h (15 6. 2 

°c) . 3^;nz;uy;u:7 (170. 6°c) „ y^p^ 

■9-y — )[, ( 1 6 0°C) . /W (1 9 5-2 2 5 

°c) % vt Kn-r-jutf**-— ;u (2 i o°c) . *fv*n 

> (215. 2°C) . T-JUe**— (2 19. O 

°c) . v^atfb>yij3-;i/ (231. 8°c) % vy 
^;u^^u-h (2 8 2. 4°o tta&tf. z.<z>&oU 

[0 0 9 4] ±2 Lfc cfc 5 J: otf 1 fci 

»#j<o»^t*2(D^«5S#ja)3tjSt<Daii, 5o o oa 

i=«fc*Ki <D*«*»a)*a>aiRW<c»**«feysaic 
^-<5fcto-efc3 0 

[0 0 9 5] ±5liLfcat3fc^<7>*2a>=&«5S*9JzgBL 

r. x*y— Lfci*. 1 5 0°cm±cD 

/1l££^LTl*£C<t;b<*?£L< . 200-250°Cg 

S t L 1 c i i<«fc y tf * L t^. 15 0°C* 

«>. Ensij/\°^— >cDy ^ S/a(DBte*y*<£ . 
^(Dfcto. tt*fc*«FiBK-r*fcto-ea5*. 

[0096] Sfc. t75v^^-X KfC^^*i*Hz5 

^ ^ t SIMM 0 cmfS: zm^t h * o -e fe 5 c t A< 

[0097] -ta<DiuiM(cigi:jaric**-r 
*»Mf=Rn:«rt**r"r*tt^5cfc*<-e#4 0 

[0 0 9 8] g|4(* s Z(D«W0)tt«)ftl6»»4Lra) 

rm&zHtzmm 1 1 ic<t^^a^^^^^ 
i 2*»**:tofrffl3R**i*^(D«)ii*i 3^«^-r§ 

[0099] ±<Dmmtei 3 it. ^(D+Z^Zyttn) 
— >is— hi 4, 15. 16. 17. — % 1 8 feci: 1/1 
9£<S*. C*it,-tr5 S >v— K 1 4— 1 9 
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[0 1 0 0] >V— h 14-19 1*. 

^-?b-Rill:J:otttL, S£Jg-f Schlep 

oT*fb*l£o -fe^S vWV— >v— M 4-1 9<D 
9£«»l::*$l*T\ fr<t;lf£l 0-30/imt 

[0101] -t^ S '^^'J->y- h 1 4-19(^9 

4»F B 1(^ttM-r^»-tz^S^^^'j->v-h i 5-1 

§ =j ^ j[,mi*m& «»8Mmhz ^ s v o <? y - >@ 

[0 10 2] . Hz^ 5 7^^U->V- h 1 5±|C 

[4. =i-f;uan*B2 0 3&<»fiK$*i*o 3-<;H«:l2 0 
14* *(Dmi<DZ®Utf±?*v?tr*)->is-hl 5(D 
flB»lc*-cS<«k5lc»fifc**t«o 3>f;HM2O0 

[0103] za>«fe54c3^;u»i*iR2 o fcj:t;eT* 

-;W*{*2 i ZmtfttZtztb. tzt>\\i. *.=?^v0f 
* J — is is— h 1 SfrtfT*— ;u#ft;2 1 CD/ctfXftSiSJL 

ft** 5 c i: fcfrtt 5 o 
[0104] ±aLfc3*;u»(*«2 o<&j»*m:: 

«fc4SS SUBMIT < "Tcfc a t7S7^yj- > 
hi 5<D£e5±T*&oT. =i^^M2 0tfM 

2 2 tfite tit Ztl&o R»»teJH-te5 5^y'J — >12 

•2>o 

[0105] -tz^ 5 •v^yj— ^ 1 6±i; 

^'J — >Ji 2 53^»fiR**l*. =1 -f JU«{*H 2 3 (Off 1 

JU9{*B2 OCOff 2CD3g£|5l-ft^$*l.£>„ e7*-^» 
f*2 4li. n-OH«*»2 3 (Off 2<04S»l=^fiE**i 

[0 10 6] &lc. iz^ 5 y<P<f>J—>'>— h 1 7±|C 
I*. PtllC 3-f;m*l2 6. t*7*— ;i^i*2 7fc 
<fc aSKJlZffl-tz 5 5 ? * Sf'J - :/ JB 2 8 *<» J* * *i 

3<OUVitK2 6<0ff 1 (03ISSI*, fpH£Ltz£T* 
HU»*2 4 6*Lt. =H- ;U#i$JK 2 3 (Off 2 (OliSP 

l=«tt**i*. t*7'7h-;u»i*2 71*, 3^;i-iM2 
6 (Off 2 rosg^pir mm £ *l & . 

[01 07] ±m Ltziz 7 5 vW'J—lsis— b 1 6 & 



-5 o 

[0 10 8] t7 5 V<7<? 1 ) — >V— h 1 8±fZ 

Bit, maLfctfT*— ;U»»2 7**LT. 3-f;H» 

M2 6(Dff 2(Otfffl=Stt$4i«. =l -f ;U#<*BS 2 9 
I*. -fO)»2(D«lt»*<-b5 5ry^^ , J— hi 8(7) 

[0 1 0 9] t£t$* _haiLfc=l-r;U*<*M2 0. 2 3. 

til 3 0 /L/mSJtt $*l£ e 

[0 1 1 0] Za)^^*t7S V*?? x ) — h 1 4 

-1 9^^+L^ ? tL#t:«IS(D«^«ig^(^g^«JlLT^#e> 

SOa-f;i/ifl:l2 0, 2 3. 2 6fiJ;(/2 9^ If 7 

Ttx— ;H(*2 1, 2 43s<fctf2 7 t^Lti*»BI**i 
[0111] *(D«Hi*1 3A^^**tSCilCcfeo 

r. ni5ic^-ra^-f 1 1 <Dtz&b(omm&Tv 

Z?1 2tf»6*l4. ±(0«Jff*1 3(4. H4-e 

I*. 1 llCDiMKt^? 3fl 2&m&tz#><D : b<Dt LXm 

^^^lTt^«.4^ a«(D«jii*^y ^*»*fc«>a)tia> 

[0 1 i 2] ;£l*T?. I5[:^td:5l:, SJH*? 1 ^:? 
1 2<Dllttfl**#*I»l::i4, 8tr2ELfca^;u#i*JK2 

0<Dn 1 C7)4ggpfccfcl/=>^;U#^a2 9<7)H2(DiggPlC 
^+v-€ r +vS3gc$H'Scfc3lc. *tfflWE3 Ofccfctf 3 1 

ff^/S^ix. ^tiizcfeor. «Ji-<>y^^i ia<^$ 

[0 1 1 3] m 1 fcl*LH3 S#BlLTHKLfcaJHz 
5 S 3 fcf*H 4 J3«fc H 5 LrlJi 

*JiLtzmm<<>?55 1 1 icfit^T. -tr^S^^^'J- 
>v-h2$fclil 4-1 9fc>5l>l*@^qai|Xffl-tr^S 

V<7<?*)— >Jf5*fc(*2 2. 2 5. 2 8jSd:l/3 0|: 
v;Un-T. 7^*5/7, »<b^*>. 

m. -y--f7a>*<Dl«<b«3R-fe5 5^^»*36<*(f 6 

4x^)o t95S3fig<t LTI4. $?*L<f*. ¥«S5/imJ5l 

t. cty»*L<i4. 1 nm<Di*»*fcr4»*tta)*ia) 

[0 114] $fc. ^ttfttLtt**L47^*U4i 

^bttio^WM^o. i s*%^tcd^^ >»/^y 

3fcl::tt LT. «*«»4:LriaiTa>«fe5ft*«tt<b»^ 
[0 115] *«M<bttt LTI4. »<b-r;Hf^A. R 
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ibv^^Dv^A, mtfcJi'S.'tPJ*. ^bx;ut*H7A. 

Mit-f vT-JMftJ** S^b^?>**>, Slb^n'/n-, M 

[0 116] £f=, A7^i»t LTi*. L i 2 - (S 
i T i ) 02 -MO (fc*£L. MOliA I 2 O3 ^fcl* 
Zr02) . S i02 -T i O2 —MO (fcfiU MO 
liBa O, CaO, SrO, M g O % Z n OSfcljM n 
O) . L t 2 0-B2 O3 - (S i T i ) 02 +MO 

(fc*£U MOliA I 2 03 £fcl*Z r 02 ) , B2 O 
3 -A I 2 O3 ~MO (fcfiU MOIiBaO, Ca 
O. S r Of fcfiM g O) . £fcf4S i 02 Wft4o 

[0 1 17] £ fc. Bl 1 6^LH3 StlLtliiBJLfc 

ftlHz^ S 7^3>f >-y-f fcl*H4fecfctfl25 £#J8? 

Lxmw Ltzmm<<>?<7$ i ncfeix-c. ntrasi 

Sfcli3-OUSW*R2 0. 2 3. 2 6fecktf2 9fc&tf 

let:/'*— ;u^*2 1 % 2 4 feck 2 1 <btei$L<DtzthO) 

mi^Hzmn^-* ht lti*. tztz.\£. #(£>* 

[0 118] ft/fiz^S ^^=3>^r>+HcfcLNrffit>t) 

ft&^stt'*— x h<t urr*. ¥#i3ag*<o. 02//m 

~3/im, J?$L<liO. 05-0. 5//mtifcot, 
Ag/Pdtf6 0it%/4 0li%-1 0li%/9 

«£fcl«*ffl#JKt»3£l?£#*K c<Df#5fc£i o oSfiSB 

^«/U>^2-2 OfiiSf (#*L<!*5~1 
OSSSP) i$£ffl*M(bLt^Ag, Au. Pt, 
Ti, Si. N i f fcliC uf^IUv^- 

Si»-e*?io. 1 -3figai (*?£L< tto. 5-111 

SB) <t. *«;8»J£8l3 5MfflJi£* 3*p-;ut*;B 
*Lfc«. HC*fcfi3SJ«)**»«l*aF6lc/ipitT«fi« 
HSSfT* 5 c £ (Cck o r f# &*ifc»WS k—* h 

[0 119] «Jf-f 1 1 f::fcl\Tffll*&*l«S| 

X bt LTI*. Ag/Pd^8 0H%/2 0 

1 o 0Si%/0SS%cD^^f fcfiA g fr£ 
#S*«14I9*££^ C<Bt&**<1 O OSSSPfc^fL 

^-x ha>»*fcH«a)#«/<-f >yt«e«i«iat*r 

[0 12 0] BITS. CO>36W£. *««f=*-iL^T. 
[0121] 

[n©s#j 1 ] mmm 1 i*, mm-t^ s. v i a >^r>-tf-i- 



l J;uKxx-r;uatO)S$1*iti:l^«fc3fc. 2lg(0t 

«/w ^vz^mftizm^ Ltzt<D$:mi^tzm^o$}g: 

&&W>?Ztzft\znMLtzb<D-Q$>&o 

[0122] 1. ■bTS'^ft*®*! 
*-*\ Ki/^'J^A (BaC03 ) fecfci;a<b^5> 
(T i 02 ) 51 : 1 CD^E^itt^^ckaiC^ML. 

-j\s*)['&m^Tm.iS:}R<£Ltz'&. %i*$Lmzi±tzo % 

[0123] 2. -fe^== y^x^'j — (WMSfecfctf-tz^ 

op (^SuH^^^u) 3M*gJ5<t, ^f;i,xf;u 
h>3 OMM^t. x^zy — ;u2 OSi^ct. 

>2 0SaSP<b5. IglmmOv;i,3-7gli6 0 

omm&ttiiz. 7t?— ;i/5/ucjSAL, 20 wrasse 

[0 1 2 4] fit, CK^-fe^ 5 7^7X7 'J— (Z^tL 

[0 12 5] 3. SWtt^—X K7>*£« 
A g/P d = 3 0/7 OCD^Mta^l OOSfiSBct. X 

Ag^lUv^-Mliai (AgtLtl 7. 5 

ilSP) zfTJistuistz \ — ;uT-tr^— h 3 5SiSP 

[0 12 6] 4. S^eRiRffl-tr^S V >m<Dtz 

( 1 ) H^J 1-19 
5felcm«LfcR«#425 5^^19*1 OOS*aJ<t. > 
^;Hf;^h> (ffi*f*5BiSS4 6 5) 7 OSSSP 
«t; Eg 1 mmO)yjl/3^78S^6 0 OSfiSSi: 5. 

^MSgiSgl OJilT) 4 0S*SjJt. 0 
SMfflfc^aiJPL. S 1 6^fBI;S$-r-&Ci:lZcfc 

[0127] ±ajo)*«/w >5ftLri*. #u 

y^3—)i,&rf7 0 z E;u%T?$>oTT-tz : ? 1 ;uS^5^E;u 
%*CftS+I^p n B critV -t;un— xxx^;ui: Lr 
f*. x^;u-b;ua— x (ih+v;^*$49%) ^ffl 
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<? ij u- h££/£#<fc-r<5#^*5 0 0 0 0(Dt(D£ffl 
[0 1 2 8] g1 !C^-TJ:«5IC % Hffi^JI - 1 9fzfcl^ 

[0129] ±SE(D-b^5 ^ x ^ y -s^igg 

6 O^S^rx/OKb— ^ICJ: y 2B#ffliUE3£ 
[0 13 0] (2) J±3&#J1 

«S2 2 otcDT^ufcNM-— ;U4 oiiflt, S i iz^ir 

-trJUn-XfifH) 5S*S&CD^<!:£, SttfLif-CSfi' L 
[0131] ( 3 ) JfcRflJ 2-5 

f^xf;^ h>7 oaS:g|5<b. til mm0y;^_ 
TSKeooUSpt^ tv-;i/5;u:fiAL, 16 

2 o°c<Dn-)\,\£*jr—)\, (fttimmmmi oj*it) 40 

[0 13 2] ^*L&J±«ffi|2-5fZj3t^TI4. 

[0 13 3] JfclvC. ±at(D-tr^ 5 7^X7 U— SdMl 
6 0°CO;S;§4i-ex/^7KU— ^[Ccfey 2B$MiAEE£K 

[0134] 5. mm±=?$ i/^^wttm 

U 8 0^10»me«Lfcc #fc\ WSUWKD^t 



&£S-tz5 5 -/<7'<— x h£x<? y — >epgiiju 8 0°c 
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